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"Tapping On” 
On Washington 


@ The past few weeks up to mid-Feb 
ruary produced a paucity of decisions 
and events in the National Capital of 
interest to the telephone industry as 
specifically affecting its activities. The 
Federal Communications Commission 
has been busily engaged in the “spade 
work” for its investigation of the Amer 
ican Telephone and Telegraph Co. and 
Bell Svstem which has been closely 
guarded as the accountants and engi 
necrs have been amassin exhibits and 
facts for the Commission's use. Cong 
ress at the same time has evinced quite 
pointedly that it did not desire to act 
on any legislation, other than such as 
it absolutely necessary, during the cur 
rent session before the national election 


next November 


The next step in the Pelephone In 
vestigation are being shrouded in ut 
most secrecy When hearings will be 
commenced has not been announced but 
it is believed that the public proceed 
ings in the inquiry probably now will 


March The 


Commission, however, may send, it has 


get underway during 


been indicated reports to ( ongeress 
without hearings on certain phases of 
the Telephone Investigation Such re 
ports are expected to be imilar in 
character to the factual studies, pre 


pared by Dr M VU 


led to the enactment of the 1934 Com 


M. Splawn which 


munication Act ind i probability 
will not present Congress with legisla 
tive recommendations The legislative 
propo al to Coneres are expected to 
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By ROLAND C. DAVIES 
Editor 


Telecommunications Reports 


be presented after the investigation 
hearings 

The temper of Congress at its present 
ession in not desiring legislative recom 
} 


mendations in its grist mill before an 


election wa illustrated in a_ recent 
address by Representative Sam Ray 


burn, chairman of the House Interstate 


Commerce Committe (which handles 


communications legislation in_ that 
branch of the national legislature). Mr 
Rayburn declared that his committee 
was “tired” from its labors of the past 
three years and was not desirous of 
acting on any new legislation at the 
present session The House chairman 
also said that Congress regarded the 
KCC as “on trial and on the spot” in 
the Telephone Investigation, the result 
of which would have a bearing on fu 


ture Commission appropriations 

eee 
Nebraska Depreciation 
CaM . +s 


The most important case before the 


United States Supreme Court for the 


telephone industry the Northwestern 


Bell Telephone ( 
imposed by the Nebraska regulatory 


commission reached the stage of 


dk preciation rate 


argument during the first week of Feb 
ruary While no one can forecast a 
Supreme Court decision, the barrage of 
questions on the propriety and validity 
of the Nebraska Commission's fixing 
a composite depreciation rate without 
regard to its application to the 12 major 
classes of telephone plant property 
which the justices asked of the com 
mission's counsel, was interpreted by 
journalistic observers at the court to in 
dicate an unfavorable reaction to the 


depreciation rate order 


The major points, advanced by the 
Northwestern Bell Telephone Co 
through the argument of C. M. Brace 
len, vice president and general coun 
American Telephone and 


against the Nebraska 


sel of the 
Telegraph Co., 
Commission’s depreciation rate of 3.5 
per cent for the year 1934 were: That 
the state commission in its hearing 
notice and at the proceedings had in no 
way disclosed it was going to fix a de- 
preciation rate so the telephone com- 
pany witnesses had not been prepared 
to present full evidence and testimony 
on the subject: That the Nebraska 
Commission in its ordering of new 
methods of depreciation accounting had 
taken jurisdiction over a subject, which 
had been under the supervision of a 
Federal commission previously the 
Interstate Commerce Commission and 
now the FC( since 1913 under a 
mandate of Congress; And, that the 
Nebraska depreciation rate of 3.5 per 


cent was arbitrary and would harm the 
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present depreciation program of the 
Northwestern Bell in that state because 
of the inadequacy of its rate. 


@ Through Edwin Vail, Nebraska as- 
sistant attorney general, and John E. 
Jenton, general solicitor of the Na- 
tional Association of Railroad and Util- 
ities Commissioners, the Nebraska 
Commission argument presented its de- 
fence that the Northwestern Bell Tele- 
phone Co. had been fully advised of the 
commission’s intention to fix a depre- 
ciation rate and that Congress had 
never intended to preclude the states 
from jurisdiction over telephone depre- 
ciation rate regulation because of the 
laws authorizing the ICC and the FCC 
to establish uniform accounting sys- 
tems for the telephone industry. Chief 
Justice Hughes and three other Jus- 
tices bombarded Mr. Vail with ques- 
tions as to whether the state commis- 
sion had given notice of its intentions 
to order a new depreciation rate and 
the telephone company had _ presented 
complete testimony at the hearing. But 
a major line of their questioning dwelt 
with the issue of the application of the 
3.5 per cent depreciation rate, fixed 
by the Nebraska commission, to the 
telephone company’s 12 classes of prop- 
erty. 

The decision of the Supreme Court 
in this case, which will probably be 
handed down in approximately a month, 
is expected to be of considerable weight 
in the future depreciation program of 
the Federal Communication Commission. 
The Commission at present is engaged 
in an intensive study of the theories 
of depreciation in order to determine 
what rate of depreciation accounting it 
will fix. 

eee 
Interlocking Officers ... 


A series of hearings on the applica- 
tions of Bell System and Independent 
telephone companies’ directors and of- 
ficers to hold interlocking positions was 
held during February and will be con- 
tinued through the early part of March 
in the Southwest, Pacific Coast, North- 
west and Middle West by FCC Chief 
Examiner Davis G. Arnold. The appli- 
cations of 110 telephone officials came 
before the Chief Examiner at 11 cities 
— Dallas, Los Angeles, San Francisco, 
Seattle, Omaha, St. Paul, Madison, Chi- 
cago, St. Louis, Indianapolis and Cin- 
cinnati. 

The companies involved in the inter- 
locking applications included several 
Texas Independents in which the South- 
western Bell had a financial interest, 
Associated Telephone Co. of Long 
Beach, Cal., Northwestern Bell Tele- 
phone Co., Theodore Gary & Co., Tri- 
State Telephone and Telegraph Co., 
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AAEM 
CONVENTION SCHEDULE 


The Texas Telephone Associa- 
tion, Baker Hotel, Dallas, March 
10, 11 and 12. 


Oklahoma Telephone Association, 
Oklahoma City, March 17 and 18- 

Wisconsin Locally Owned Tele- 
phone Group, Park Hotel, Madison, 
March 24. 

Wisconsin State Telephone Asso- 
ciation, Park Hotel, Madison, 
March 24, 25 and 26. 

Iowa Independent Telephone As- 
sociation, Hotel Fort Des Moines, 
Des Moines, April 7, 8 and 9. 

Ohio Independent Telephone As- 
sociation, Deshler-Wallick Hotel, 
Columbus, April 22 and 23. 

Indiana Telephone Association, 
Claypool Hotel, Indianapolis, April 
29 and 30. 

Kansas Telephone Association, 
Hotel Sunflower, Abilene, May 12 
and 13. 

New York State Telephone As- 
sociation, Syracuse, May 20 and 21. 


AALS TERI IRE AO NETININOOREO 
Commonwealth Telephone Co. of Wis- 
consin, Illinois Bell Telephone Co., 
Southwestern Bell Telephone’ Co., 
United Telephone group of Indiana, 
Cincinnati & Suburban Bell Telephone 
Co., and Erie (Pa.) Telephone Co. 

@ The outstanding points at the hear- 
ings were whether the companies in- 
volved were subject to the FCC and 
in the case of applications of officials 
of Independent telephone holding com- 
panies if the holding companies domin- 
ated the local management, the financing 
and equipment purchasing of the sub- 
sidiary operating companies. The Com- 
mission has also evidenced in its past 
consideration of this subject an inter- 
est in the financial transactions between 
subsidiary and parent companies. In 
the case of Bell companies’ officials 
serving on the boards or as officers of 
Independent companies in which the 
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Bell carrier had a stock interest the 
Commission was desirous of ascertain- 
ing whether this was tantamount to 
actual control of the Independent com- 
pany’s policies and operations. The 
companies, on the other hand, planned 
to prove that in the case of small oper- 
ating companies the public interest was 
served because of the benefits obtained 
through the engineering and research 
experience and financing assistance by 


the holding companies. 


Besides these interlocking hearings, 
the Telephone Division also has desig- 
nated for hearings during the last week 
in March seven Independent telephone 
companies in which the Indiana, Ohio 
and Wisconsin Bell companies have a 
stock interest. These companies will 
come before a FCC examiner at Co- 
lumbus, O., and Madison, Wis. During 
the past three weeks the Commission, 
however, lifted claims for Federal juris- 
diction in the case of two Independent 
telephone carriers — the Dubois, Nebr., 
and the Barnston, Nebr., Telephone 
companies, which had been previously 
adjudged under the FCC power because 


of lines crossing state boundaries. 


$10 Monthly Tax 
Guarantee... 


The Bell System has established a 
$10 monthly guarantee or minimum 
revenue from all teletypewriter ex- 
change stations after April 1, 1936, under 
a tariff filed with the FCC. The tariff 
also provides for the imposition of a 
monthly $1 joint user service charge 
in all the companies, except the terri- 
tory of the Pacific Telephone and Tele- 
graph Co., where the joint user rate 
will be $2. The TWX guarantee re- 
sulted from a mid-December hearing 
before the FCC Telegraph Division 
f the Bell System 


upon the proposal 
to postpone a proposed $30 monthly 
guarantee from Jan. 1, 1936, to Jan. 1, 


1937. 


\n average of sixteen or more tele- 
phone calls a month is made by every 
person in the United States, as com- 
pared with one a month for the inhab- 
itants of the rest of the world. 

Fifty years ago, New York City had 
8,400 telephones. Today, is has over 
1,500,000. 


On the first of January, 1935, there 
were a total of about 33,500,000 tele- 
phones in the world, of which approxi- 
mately 93 per cent could be connected 


with any Bell System telephone. 


Telephone Engineer 
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Telephone Transmission 
Theory and Practice 


@ During the past few years the matter 
of improved telephone communication 
has become of increasing importance 
among telephone engineers and mainte- 
nance men both those who handle ex- 
change problems as well as those who 
maintain long distance circuits. 

The recent expiration of patents which 
now permit the use of telephone ampli- 
fiers (or repeaters), loading coils and 
carrier systems has made possible the 
application of such equipment for further 
improvement and economy in the main- 
tenance of telephone circuits. 

Inasmuch as the use of the above 
equipment is relatively new there is little 
practical information yet available for 
engineers and equipment men who have 
a fundamental knowledge of telephone 
practice, but who have not had much ex- 
perience in the operation and mainte- 
nance of devices utilizing vacuum tubés. 


@ During my many discussions with 
telephone engineers and men in the field, 
we have frequently covered the subject 
of improved telephone transmission and 
the practical problems they encounter. I 
have often promised to prepare some in- 
formation and data for their guidance, 
and I now believe that through the col- 
umns of TELEPHONE ENGINEER I can 
provide this material in a convenient 
form and at a reasonable price so that 
everyone may obtain a personal copy for 
his own use. 

We plan to have about 18 articles if 
you find that they are of assistance and 
interest. The first group will cover the 
basic fundamentals of telephone transmis- 
sion and inductive interference. Later 
I would like to cover the more compli- 
cated problems arising in connection with 
the design, operation and maintenance of 
telephone circuits involving loading, am- 
plifiers, and carrier systems. I would 
also like to cover a few of the more 
difficult cases of inductive co-ordination 
as this problem becomes of increasing 
importance wth the increase of rural 
electrification now rapidly developing in 
many sections of the country. 
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By ROBERT A. CLARK, JR. 


During numerous discussions with telephone men we 
have often discussed improved telephone transmission 
and the practical problems involved; this information 
and data will be passed on to readers of Telephone 
Engineer in a series of about 18 articles. 





@ The fundamentals of telephony and 
telegraphy are the fundamentals of elec- 
tricity. To establish a foundation we shall 
briefly review the basic terms and for- 
mulas which will be numbered for iden- 
tification in future articles. The 
symbols used in the formulas will be 
summarized at the end of the article 
in which they first appear. Also at 
the end of each article will be included 
a bibliography (appropriately num- 
bered) pertaining to topics referred to 
in the text. For example: If the figure 
4 appears in the text you are referred 
to Item 4 in the bibliography from 
which more complete information may 
be obtained. 


Volts, amperes, ohms, and watts are 
the basic and most common terms of 
electrical nomenclature. Electrical 
pressure or driving force is measured 
in terms of volts. The power engineer 
thinks in terms of volts and kilovolts 
(one kilovolt 1000 volts). The tele- 
phone engineer thinks in terms of volts 
and millivolts (one millivolt one 
one-thousandth of a volt or 0.001 volt). 
Electrical current or flow of electricity 
is commonly expressed in terms of 
amperes and milliamperes (one milli- 
ampere one one-thousandth of an 
ampere or 0.001 amp.) The term milli- 
ampere is commonly abbreviated either 
mil or ma. The obstruction to elec- 
trical flow is measured in terms of 
ohms. It may be in the form of re- 
sistance in the case of either alternat 


ing or direct current, or also reactance 
in alternating current. 

Power, or the capacity of doing work, 
is measured in watts. Power levels in 
telephone practice range from a frac- 
tion of a milliwatt (one milliwatt 
one one-thousandth of a watt or 0.001 
watt) to several watts. Occasionally 
the term energy level is used in tele- 
phone parlance; this has the same mean- 
ing as power level i.c., the power 
passing a given point in question. 

In telephone and telegraph practice 
we are concerned with both direct and 
alternating voltages and currents, Di- 
rect current flows continuously in one 
direction. Alternating current flows 
alternately back and forth; the rate of 
reversals in telephone practice ranges 
from two or three per second in the 
case of the selector system commonly 
used on train-dispatching telephone cir- 
cuits, up to around 50,000 per second 
on carrier telephone circuits. Direct 
current is commonly abbreviated d-c; 
alternating current, a-c. A voltage, 
either producing or resulting from di- 
rect current, is called d-c voltage; a 
voltage producing or resulting from al- 
ternating current is termed an a-c 
voltage. Frequently you will see the 
expression d-c current or a-c current. 
These terms mean direct current and 
alternating current respectively. Strict- 
ly speaking these terms are somewhat 
redundant; however, the expressions 
have become popular and they will be 
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seen throughout the prevalent litera- 
ture. 


@ Let us now consider the fundamen- 
tal relations between the above quan- 
tities and their algebraic relation. Given 
a source of voltage, E (a dry cell for 
example) and a circuit consisting of re- 
sistance, R as shown in Fig. 1, a current 
I will flow. Kirchoff’s law states that 
the voltage drop V through the resistor 
is equal to the voltage of the source. 
We also know that the voltage drop V 
(in volts) across the resistor is equal to 
the product of the current I (in 
amperes) and the resistance R (in 


ohms). Expressed algrebraically : 


V IR (1) 
and as V E we have 
E IR (2) 


The power P (in watts) developed in 
the resistor in the form of heat is the 
product of the current (in amperes) and 
voltage drop in volts or: 

P 7s (3) 
It is also obviously equal to the square 
of the current multiplied by the re- 
sistance (in ohms) or: 

P I? R (4) 
We may also express the power as be- 
ing equal to the square of the voltage 
(in volts) divided by the resistance (in 
ohms) or: 

Pp 

= (5) 

These relations hold for both alter 
nating and direct current in circuits 
containing no inductance or capacity. 
However, for the time being let us con- 
sider only the direct current cases and 
later on expand the conditions to care 
for alternating current and voltage. 








Fig. |. Simple series resistance circuit. 


In communication measurements we 
are primarily concerned with voltage, 
current, and resistance. Power meas 
urements are obtained by computation 
from current or voltage measurements 
using formulas (3), (4) or (5) rather 
than by direct measurement 

Practically all measuring devices (ex- 
cept vacuum tube voltmeters) depend on 
current flow for indication. Meters of 
the D’ Arsonval type for d-c measure 
ments, depend on the rotative force 
which results from current flowing 
through a coil of wire pivoted in the 
field of a small permanent magnet. For 
a-c measurements this type of meter is 
associated with either a thermo couple 
or a rectifier. This application will be 
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Fig. 2. Scales for universal meter. 


covered in a subsequent article along 
with the discussion of alternating cur- 


rent problems, 


The D’ Arsonval type meter is very 
rugged and will stand enormous over 
loads without damage (for which most 
of us have been thankful). Recent 
improvements in magnetic material have 
enabled manufacturers to build instru- 
ments having a high sensitivity and 
comparatively low resistance loss. The 
ordinary small panel type milliammeter 
having a full scale of deflection of one 
mil has a resistance of around 150 ohms 
This is equivalent to a power consump 
tion( equation 4) of 0.15 milliwatt with 
a voltage drop across the instrument 
(equation 1) of 0.15 volt Instru 
ments may be obtained with resistances 
as low as about 20 ohms having a full 


scale deflection of one mil. 


@ A universal instrument for the meas 
urements of d-c current, voltage 
and resistance is extremely useful and 
is almost indispensable to the mainten 
ance man I should like to describe 
such an instrument and illustrate, by 
examples typical calculations  usine 
equations previously developed. The 
meter assembly consists of an 0-1 
milliammeter, a two-pole  six-position 
rotary switch, and a combination of re 
sistors. Necessary binding posts or 
jacks together with a panel or case ar¢ 
also required 

For resistance measurements two 
sources of voltages are required, (1) a 
4.5 volt battery which is suitable for 
values up to 200,000 ohms and (2) a 
425 volt source for resistance up to 20 
megohms (one megohm 1,060,000 
ohms). A power supply unit suitable 
for this use is described later in this 
article. 

One important point which many 
manufacturers have overlooked in de 


signing a universal meter is the scale 


layout. I have seen meters with so 
complicated a set of scales that it was 
practically impossible to obtain a series 
of readings without making at least two 
or three errors. It is, therefore, es- 
sential that the scales be such that a 
reasonably intelligent person can obtain 
a reading and be assured that it is 
correct. Of course, there is always 
some chance for error with a multi- 
scale instrument; however, with prop- 
erly chosen scales such errors can be 
minimized. Fig. 2 shows an_ instru- 
ment with two scales, one for volts 
and milliamperes, the other for ohms. 
The volt-mil scale indicates maximums 
of 5, 25, and 125. The ohm scale in- 
dicates 0-2000 ohms. The subdivisions 
permit rapid interpolation which is of 


utmost importance for accurate reading. 


Let us consider first the design of 
the voltmeter section \s_ previously 
mentioned the meter itself is a current 
actuated device. Therefore, in order 


to measure potential (voltage) we use 


1250 y, puree 
s 750 ,000 was 
500 v. ae | 
= 250,000 w 
250 v.- 
125,000 w 
125 v. 
100 ,000 w 
25 v. 
<s 20,000 w 
t 4,700 w 
h Switch contacts 
Rn 


Meter 


Fig. 3. Voltmeter circuit. 
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the lations ex esset in equation (1) 
and isure t urrent flow through 
1 resistance known magnitude In 
t co ection it should be noted that 


obtain accurate indication, 


ing devic¢ 


she d be na times greater than the 
resistance of the voltage supply or ré 
sistance across which potential drop is 
being measured This important point 
is often overlooked in making meas 
urements on telephone equipment, with 
the result an inaccurate reading In 


general for reasonably accurate re 
sults the resistance of the meter should 
be at least 100 times th resistance of 
the potential source, The one-mil meter 
described above has a resistance of 1000 
ohms per volt full scale, and is suitabl 
for all d-c vultage measurements in the 


telephone plant with the exceptions of 


a few locations in vacuum tube cir 
cuits 

Referring to Fig. 3 the meter is con 
nected through the two-pole switch to 


a combination of series resistors, which 


in turn lead to the voltage terminals 


resistor R in 


You will note a = 


with the 


series 
this re 
that the 


meter. The value of 


sistance is adjusted so total 
and 


This 


for varia 


combined resistance of the meter 


this resistor is exactly 300 ohms 


pe rmits compe nsation to care 


tion of meters The resistance com 
binations provide full scale’ voltage 
ranges as follows: 0-5, 25, 125, 250, 500 


and 1250 volts 


@ An example showing the calculations 
necessary for the 5 
This 


involved and will 


of the resistance 


volt range follows serves to 1l 


lustrate the principle 


enable you to compute the resistance 





for other full scale reading. Referring 
to equation (1) and knowing that we 
desire a one mil current flow upon an 
5 ma. "cee: cee 
. —_— 
< 
25 ma. O———4 
_ l2w 
125 ma. | 
= 1.Sw 
=m. O——4 
= 675 w 
500 ma. o———+ 
=> 0.450 
1,250 ma. O———-4 
> si 
I Switch 


contacts 


Meter 


Fig. 4. Milliammeter circuit. 
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parallel resistances. 


application of five volts we have 
Vv IR 
or 5 0.001 R 
and R 5000 ohms 
0.001 


The total resistance (R, ) 1s the sum 


of the individual components or in al 


gebraic terms 
R, R, + R. + Rs; (6) 
where R,, R., Ry are the values of the 


individual units 


meter and its associated r« 


\s the 
sistor has a resistance of 300 ohms the 


resistor for the 5-volt step is 5000 300 


4700 ohms In a similar manner the 


resistors for the other voltage ranges 


may be computed; these are shown in 


Table ] and Fig 3 


TABLE | 
rORS FOR VOLTMETER SECTION 
METER 


RESIS 
or UNIVERSAI 
Value of Re- 


Voltmeter Total Resist- 


Scale ance ohms sistors (ohms) 
(1) (2) (3) 
0-5 5,000 4,700 
0-25 25,000 20,000 
0-125 125,000 100,000 
0-250 250,000 125,000 
0-500 500,000 250,000 
1-1250 1,250,000 750,000 


section of the unt 
The 


sizes involve 


The milliammeter 


versal meter is shown in Fig. 4 


calculations of the resistor 


the solution of resistances in parallel 


This is most readily accomplished by 


th use of the factor known as con- 


ductance: it is the reciprocal of resist 


ance and is expressed in terms of mhos 


(the word “ohm” spelled backwards) 


The symbol in formulas is G and the 


aloebrat expression 


1 1 
G or R (7) 
R G 
The conductance G, of two or more 


parallel is equal to the 


resistors in 


um of the conductances of the indi 


vidual resistors: the algebraic relation 


1s 


G, 6+a@+06, @) 


where G,, Go, Ga ete 


are the con 


ductances of the individual units 


Let us check, for illustration, the 125 


ma resistance network of Fig. 4. The 


circuit may be simplified to the simple 


parallel resistor combination shown in 


The 


the 0.30, 0.45, 0.75 and 1.5 ohm resistors 


Fig. 5 meter shunt consists of 


in series which, by equation (6), are 


equal to 3.0 ohms. The meter portion 
is equal (equation 6) to the meter re 
sistance (300 ohms) plus the 60 and 
12 ohm resistors or 372 ohms. The 


conductance (G) of the shunt path is 
1/3.0 
1/372 


ductance of the 


0.333 mhos, that the meter path 
0.00269 mhos. The total con- 
circuit by 


0.00269 


equation (8) 


is 0.333 4 0.33569 mhos or 


expressed to the three significant fig 


ures, 0.336 mhos. 


In a circuit containing a number of 


paths for current flow, as with resis 


tors in parallel, the current in each 


path or branch is proportional to the 


ratio of the conductance of that branch 


to the 


conductance of the whole com 


bination. Referring to equation (8) the 
currents in each branch are 


I, x I (9) 


where I, is the current in resistor 1 
and I, is the 


Likewis« 


total current flow 


I, — xI, 
2 G, 
G. 
and I, : x I 
t 
5 we know the total 


0.125 


(9a) 


t (9b) 


Referring to Fig 


current to be 125 ma or amps 


Now, if the resistors are correct there 


should be 1 ma current through the 


meter circuit By equation (9) the 


current in the meter branch is: 
0.00269 

Im x 0.125 0.001 amp. 

0.3357 


Therefore, the resistance combination is 


correct. The other resistors, shown in 
Table 2 may be checked in a similar 
way 


TABLE 2 


RESISTORS FOR MILLIAMMETER SECTION 


or UNIVERSAL METER 

Milliam- Total Resistor be- 

meter Resistance of tween Termi- 

Scale Shunt, ohms nal, ohms 

(1) (2) (3) 
0-1250 0.30 0.30 
0-500 0.75 0.45 
0-250 1.50 0.75 
0-125 3.00 1.50 
0-25 15.0 12.0 
0-5 75.0 60.0 
Column (3) of Table 2 shows the re 


sistor units required for the ranges 


shown in Fig. 4 


somewhat 


We next 


claborate application of the series and 


come to a more 


parallel resistor formulas. This is the 


ohmmeter section of universal meter 


The 


the resistors required, in 


shown in Fig. 6, and 


Table 3. 


diagram is 


17 





TABLE 3 
RESISTORS FOR OHMMETER SECTION 
oF UNIVERSAL METER 
Resistors Size Type 
ohm (1) (2) (3) 
33 1 watt Fixed, wire wound 
51 1 watt Fixed, wire wound 
297 1 watt Fixed, wire wound 
700 1 watt Fixed, wire wound 
2700 1 watt Fixed, wire wound 
3250 1 watt Fixed, wire wound 
3000 4 watt Variable 
10,500* 1 watt Fixed carbon 
25,000 1 watt Fixed carbon 
225,000 1watt Fixed carbon 
325,000* 1 watt Fixed carbon 
* This value is approximate. Exact re- 
sistance depends on internal resistance 
of power supply and may require ad- 


justment. 


The method of operation is as fol- 
lows: Connect a pair of test leads to 
the meter terminals which will give 
a suitable reading on the ohm scale 
(Fig. 2.) Momentarily short-circuit 
the test leads and adjust the variable 
(3000 ohms) resistor until the meter 
reads 0 on the ohm scale. Connect 
the test leads to the unknown resist- 
ance and read the value on the ohm 
scale, 

For the convenience of those who 
wish to add an ohm scale to their own 
one-mil meter Table 4 shows the rela- 
tion between the ohm scale and the 


current. 


TABLE 4 
OHMMETER SCALE CORRESPONDING TO 


CURRENT THROUGH METER 


Ohmmeter Current Ohmmeter Current 


Scale ma Scale ma 

(1) (2) (1) (2) 
0 1.000 70 0.335 
5 0.879 100 0.260 
10 0.775 150 0.190 
15 0.700 200 0.150 
20 0.635 300 0.105 
30 0.532 500 0.066 
40 0.468 1000 0.034 
50 0.414 2000 0.015 


The formula for computing the rela- 
tion between the unknown resistance 
and the current in the ohmmeter cir- 
cuit is of considerable value. It may 
also be used with a voltmeter to deter- 
mine resistance; this scheme is used 
frequently in the measurement of line 


leakage. Referring to Fig, 8 the rela- 
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Fig. 6. Ohmmeter circuit. 


tion between the unknown resistance 
R.. and the current is: 


x 
R — R =o 1 


where R,, is the resistance of the me- 
ter, E is the potential of the battery 
and I is the current flow. 


If a voltmeter is used the relation is: 


2.3 wt (11) 
te m “Vv 


where V is the voltmeter scale reading. 
In the ohmmeter circuit of Fig. 6 Ry, 
is, in all cases, some multiple of 35, ie 
3500 for the 200,000 ohm terminals and 
350,000 for the 20 megohm terminals. 














1 Type 80 rectifier tube 

1 Four prong socket 

2 1-mf 1000-v condensers. 

1 15-henry choke coil 35 ma capa- 
city. 

1 75-watt semi variable resistor, 
100,009 ohm. 

These are all stock items and may be 
obtained at most radio dealers. 

By the addition of a small dry-type 
restifier the meter may be used to 
measure a-c voltages. The switch 
listed previously has sufficient contacts 
for an a-c voltmeter section if such is 
desired. The accuracy of rectifiers is 
not very high and there are several 
factors to consider in designing an a-c 

15 h. 
---0 
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Power Type 80 
transformer tube 


100 ,000 w 


Fig. 7. Power supply for Ohmmeter. 


A rectifier unit for supplying 425 
volts to the megohm section of the 
meter is shown in Fig, 7. The material 
required is as follows: 

1 Power Transformer 115 y_ pri- 
mary, one 5.0v secondary and one 
700 vy secondary with center tap. 








Fig. 8. Simplified ohmmeter circuit. 


meter using a rectifier and d-c instru- 
ment. We shall discuss the advantages 
and disavantages of the various meters 
together with the theory of alternating 
currents in the next issue. 

Symbols & Abbreviations 

Voltage source (volts) 

Voltage drop (volts) 

Current flow (amperes) 


E 

Vv 

I 

P Power (watts) 
R Resistance (ohms) 
d-c Direct-current 

a-c Alternating current 
ma Milliamperes 

® ohms 


(TO BE CONTINUED) 
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By J. J. CLINE 


lron Wire Splicing and Testing 


@ The low standard of rural rates and 
the increasing cost of rendering the 
service makes it necessary for us to get 
maximum life from iron wire now in 
our rural plant and to adopt such prac- 
ice as will enable-us to bring and keep 
our rural service up to standard with 
out wholesale replacements of rural line 
wire 

During last Summer we had to im 
prove service on a number of old iron 
toll lines which could not be replaced 
with copper. Results have been better 
than we expected and while an iron toll 
circuit is not to be compared with cop- 
per for toll work there are many places 
where iron “feeder” circuits deliver 
transmission to toll centers fully up to 
requirements for all purposes and many 
other places where iron circuits can 
be used for short toll work and limited 
copper circuits kept available for long 
haul business 

In all cases we have been able to re 
store old iron toll circuits to service 
giving condition not less than 95% 
of new for the particular size and kind 


of wire. 


@ It has long been known that rusty 
galvanized wire retains over 95% of its 
original conductivity and that such a 
line is really as good as its splices and 
no better. But it is not so generally 
known that the total trouble tends to 
concentrate in a few bad splices and 


that, in nearly all cases, 90% of the ex 


cess resistance will be found in 5% of 
the splices. The real problems thus be 


come the location and correction of bad 


In overhauling bad order iron toll 
ircuits it is best to test every splice 
ind repair all that show any excess re 
tance, for a splice showing only 5 
ns today, has lost its last spe ck of 
bright contact and may have 500 ohms 
ad yCar hence Witl i fish pole splice 
test connector, an ohmeter and two dry 


cells, line splices can be tested so rap 
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This article was composed from the notes and in- 
structions from a superintendent to his linemen and 
should prove to be helpful to all telephone men 
dealing with toll and rural line work 





idly there is no occasion for passing 
any up as the best appearing splice 
may be the worst offender. 

\ splice test connector is a piec e ol 
wood, with a saw-tooth blade attach 
ment on the ends, for hooking on to a 
line wire joint in the air. It has a 
clamp in the middle for attaching to 


a fish pole ° 


@ These joint test connectors are 
mounted on a fish pole of not less than 
12 to 14 feet in length, the smaller end 
of which is fairly substantial (it being 
possible to cut down a longer pole so 
as to make the small end fairly stiff) 
The small end should be wrapped with 
tape to a size exceeding the loop at 
tachment in the middle of the tester 
and inserted in the loop, then the loop 
screwed down so as to hold the teste 
firmly on the pole. An insulated wire 
of substantial character should be at 
tached to the end clips and laid over 
to the pole, and fastened under the bot- 
tom of the tester with a piece of tape. 
The wire should be laced down the en 
tire length of the pole and taped at 
several places, including where it ter 
minates at the end of the pole, leaving 
an excess of say a foot and a half of 
wire for attachment to the clips of the 
ohmeter when being used 

Where there is any possibility of the 
wires under test not being clear, suit- 
able precautions should be taken. The 
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lead down wires from the splice tester 
should be rubber covered and braided 
and should be taped only to the top 


half of the pole so. the ineman who 


hooks the tester over the line does not 
come in contact with these wires which 
should lead off from the center of the 
pole to the ohmeter and testing battery 
which should remain in the car and be 
read by the driver as the splices are 
“hooked” for testing. 

Execept in very muddy conditions, 
automobile tires afford as good insula- 
tion from earth as does a wood pole 
and this opportunity for increased 
safety should be embraced wherever 
possible 

Great care must be used with pok 
type splice testers in town, and if series 
lighting circuits are wires low enough 
to be accidently reached by such poles 
the latter should be used only in the 
country. The pole should be kept tied 
under, or, to trouble cars in such man- 
ner that injury to the public and em- 
ployees from the testing hooks is im 


possible 


@ The joint tester will be found to be 
of great value in getting a reading on 
joints in the air, and a wonderful time 
saver in avoiding the necessity of tak 
ing down a span to test the joints. In 
placing the clips of the tester on the 
wire, it is necessary that they do not 
After be- 


ing hooked over the wire, the pole of 


touch the ends of the joint 


the tester should be swung from one 
side to the other, while being pulled 
down on the wire to a fair tension, in 
order that the tooth in the clips will cut 
through the rust and reach the live 
portion of the wire 


(An exchange equipped with an ohme- 
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ter, a joint tester and a soldering outfit 
should begin and execute vigorously a 
“bad joint removing campaign”, allow- 
ing nothing to interfere with testing 
joints and cutting the resistance joints 
absolutely out, either by making new 
joints with sleeves, or soldering joints 
of all kinds, or neck-bridging them to 
the end so that the best possible con- 
ductivity may be received from all line 
circuits. The results will be surpris- 
ing not only to you but to your sub- 


scribers. 


General Observations Regarding Iron 
Wire Splices 


1. Iron wire splices are sure to be 
good only as long as the wire in the 
splice retains its galvanizing. If the 
galvanizing flakes off when the splice 
is twisted up, the splice may go bad 
before the line rusts. 

2. Original splices made in new wire 
with tight galvanizing remain good long 
after the wire has become rusty, but 
ultimately many of them go bad. 

3. Tinned steel sleeve joints, made 
in new iron wire remain good indefin- 
itely no matter how rusty the wire 
and the outside of the sleeve may be- 
come. 

4. Tinned copper sleeves on iron 
wire appear to possess no electrical 
advantages over tinned steel. 

5. Next to a sleeve joint the best 
rust resister in iron is a_ three-wire 
splice with about a 3-inch center twist 
for No. 12 and about 4-inch for No. 
10. But a portion of such joints will 
ultimately go bad when the wire rusts. 

6. Two-wire splices go bad with rust 
much more quickly than three-wire and 
there appears to be no _ advantage, 
either electrical or mechanical, in an 
extra long center twist. 

7. The worst joints in any iron line will 
be found in splices made at the time of 
a storm, after the galvanizing is no 
longer good. 

8. Splices in smooth dark iron wire 
are more likely to be bad than those 
in wire pitted with brown rust. 

9. Any soldered splices in bad order 
iron lines should be tested, as poorly 
“stuck” joints can be broken by ex- 
cessive line strains, causing apparently 
well soldered splices to test bad. 

10. Sleeve joints in old dark smooth 
wire are no better than twisted splices 
unless the smooth dark coating is 
sanded off. But if the wire is sanded 
bright and smooth a sleeve joint will 
remain good indefinitely even though 
the galvanizing be all sanded off. 

Deductions From Foregoing 
Observations: 
(Deduction No. 1 Corresponds to Ob- 
servation No. l, etc.) 

1. If galvanized wire is inclined to 
scale when twisted, sleeve joints should 
be used. 

2-3. Whenever it is desired that new 
iron wire shall last longer than its gal- 
vanizing, tinned steel sleeves should be 
used. 

4. Tinned copper sleeves may be 
used, taking due care to give them full 
3% twists and turning ends of iron 
wire back to guard against pulline out. 

5. Where tinned sleeves are not 
available, three-wire splices, with me- 
dium length center twists. may be used 
in the country for splicing new or 
bright wire with a heavy galvanizing 
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which does not crack or peel when 
twisted. 

6. Two-wire splices should not. be 

used as a short three-wire splice is su- 
perior to a long two-wire. 
7. Joints made in old lines at the 
time of a storm should be made with 
sleeves after the wire ends have been 
sanded bright. Sand strips are faster 
than pliers and brighten the wire uni- 
formly and smoothly instead of merely 
brightening streaks. When wire is too 
badly rusted to sand bright it should 
be replaced, but if still capable of mak- 
ing strong three-wire splices same may 
be so made and “neck bridged’, and 
soldered or marked for future solder- 
ing if in storm work. 

8. Smooth dark wire has a long me- 
chanical life and splices in same should 
be neck bridged and soldered, or the 
joint cut out and the wires sanded 
bright and sleeved. 

9. To avoid danger of solder contact 
breaking under line strain, soldered 
joints should be made by the neck 
bridge method. 

10. Sleeve joints should be used: On 

all iron wire in city limits or at least 
in the smoke district. Also on new or 
bright wire in the country unless same 
is heavily galvanized and can be worked 
up into perfect three-wire splices with- 
out cracking or peeling. On all re- 
pair work in country where present 
splices cannot be neck bridged and 
soldered. 
@ “Neck bridged” joints are made by 
sanding bright the top side of twisted 
splice necks brightening four “humps” 
in two-wire splices and six humps in 
three-wire splices. A tinned or bright 
copper wire not smaller than No. 18 and 
preferably No. 16 is then wrapped about 
the splice neck IN REVERSE DI- 
RECTION so that the bridging wire 
crosses the center of each bright hump 
at right angles and is then soldered 
at each hump with paste or acid core 
solder leaving the joint double bridged 
and leaving a soldered joint that will 
not be destroyed even should the wire 
in the joint creep or slip under exces- 
sive strains. Surplus acid or paste must 
be washed off with a bottle of water 
and sponge cork. 

Such “neck bridges” leave the joint 
with its original mechanical strength 
and can be made as rapidly as the wire 
is lowered for soldering, and without 
the use of slack blocks. Where exist- 
ing bad joints are good mechanically 
they should not be cut out but should 
be “neck bridged” in this manner. 

Sleeve stocks should be looked into 
at the beginning of each winter to in- 
sure an adequate supply for probable 
sleet storms damage. Storm repairs 
can then be made permanently and it 
will not be nece ssary to resort to 
twisted splices in old wire which only 
means trouble and additional expense 
later on, 

The general practice of light and 
power linemen of never testing or 
working on lines from the ground, 


without a grounding chain, might well 





be followed by telephone men in the 


case of telephone lines that are in 
trouble and might possibly be in con- 
tact with power lines. 

With the power lineman it has be- 
come a fixed habit to get on the pole 
and “get in the clear” as to ground and 
guy wires before touching any con- 
ductors and then to handle but one 
wire at a time and in case conductors 
are to be opened or spurs cut off care 
must be taken not to be or get across 
the opened gap in the single conductor. 

Telephone linemen are too much in- 
clined to consider all telephone wires 
harmless until they are found other- 
wise and many unnecessary “chances” 
are taken. 
eo One of thes« practices consists of 
testing and working FROM THE 
GROUND on lines that are in trouble 
and unusually noisy. In such cases the 
line should not be tested or worked 
from the ground until it has been de- 
termined absolutely that the increased 
noise is due to induction and not to con- 
duction or high resistance leakage from 
the power line. Neither must it be 
assumed that there is no possibility of 
contact after an inspection of the tele- 
phone line for the extent of its power 
parallel unless it is equally certain that 
the telephone line is not in contact with 
other telephone lines which might be 
power crossed. Most bad and fatal ac- 
cidents result from failure to remem 
ber, that THINGS CONNECTED TO 
THE SAME THING ARE CON- 
NECTED TO EACH OTHER. 

It is also improper to take chances 
by working from the ground on toll 
lines unless one is familiar with their 
routings and certain as to their free- 
dom from exposure. 

Only recently this was brought to 
the writer’s attention most forcibly. A 
bad order toll circuit on a lonely back 
road was patrolled for trouble and a 
low “hook-back” storm splice made by 
a volunteer repairman was cut out 
from the ground before the wire was 
carried up and tied in. Attention was 
called to the fact that that was ordinarily 
bad practice but under the circum 
stances seemed safe. But on tracing 
this same toll wire into a small con- 
necting company exchange, only four 
miles distant, we found one end of a 
long toll wire unwound, pointed up 
and its extreme tip wrapped around a 
2300-volt power wire to keep the latter 
off the connecting company’s grounded 


g the 


‘ 


lines. The wind was whipsawin 
2300-volt wire at this “anchorage” and 
the good insulation on the power wire 
which had not worn entirely away had 
prevented a serious or fatal accident 
to all who might have handled this low 


wire from the ground. 


Telephone Engineer 
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A Tough Assignment 


@ It must be very embarrassing for the Federal Communications Com- 
mission to conduct its telephone investigation when the political party 
represented by the Administration which created the Commission is re- 
ported to be in debt to the telephone industry for something like $41,000. 
This debt has been given considerable attention in newspapers throughout 
the country lately. 


It is reported that the Democratic National Committee has allowed this 
huge telephone bill to mount since 1932. It also has been pointed out 
that the telephone companies have pleaded in vain with the committee’s 
chairman, Mr. Farley, also a cabinet member, to pay the bill, but instead 


it is constantly mounting. 


In some quarters the telephone companies have been criticized for allow- 


ing this debt to accumulate, but with the ruthlessness with which poli- 
ticians have been attacking utilities during the past few years, one can 
hardly blame the companies for not discontinuing service for non-payment 
as it would in the case of an individual telephone subscriber. Such action 
would bound to cause the telephone industry no end of abuse. 


® Under the circumstances no one could blame the Federal Communica- 
tions Commission members one bit if they refused to carry on their tele- 
phone inquiry until the Democratic politicians paid their telephone bill. 
While we understand that the FCC is a non-partisian body, it is a pretty 
tough assignment to investigate a public utility which is a creditor to the 
group that sponsors the Administration which created the Commission— 
especially so when that Administration is directing a great deal of its 
fire on utilities. 


We sympathize with the FCC members in the embarrassment from which 
they must be suffering in doing their job under such a condition. And— 
at the same time, we cannot see where it adds any dignity to the Admini- 
stration in putting the FCC on the “spot” by allowing its Campaign 
Manager Farley to use prize fight promoting methods in dealing with such 
a stable business as the telephone industry. 
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Q. What drop clearance should be 
provided over the driveway of a pri- 
vate garage? 

A. A clearance of at least 10 feet 


should be maintained at all times. 


Q. How many turns of wire are gen- 
erally used in a telephone induction 
coil? 

A. The turns in the primary gener- 
ally range from about 100 to 550 and 
the secondary from 700 to 5,350 de- 
pending on the type of coil and the 


manufacturer. 


Q. How should parallel drop wire be 
attached to a new brick building? 

A. The drive type masonry rings or 
hooks will be found ideal for this pur- 
pose. Not more than two drops should 


be attached to one of these hooks. 


Q. Is flexible loom considered ade- 
quate protection for drop wire where 
it extends through the wall of a frame 
building ? 

A. Flexible 
quate in most cases but we would not 
The porcelain 


loom might prove ade 


care to recommend it 
tube is still standard for this purpos¢ 


with most large telephone companies 


Q. What type of office ground is 
considered adequate for a small com- 
mon battery central office when a cold 
water pipe is not available? 

\. A good reliable ground may b« 
driving five, % inch 
Galv. or copper coated rods into the 
ground about 10 feet. All rods should 


be separated at least six feet. 


constructed by 


Q. Please explain briefly how the 
carbon granules for telephone trans- 
mitter are manufactured ? 

\. The best granules are made from 
carefully selected anthracite coal. The 


selected coal is crushed, roasted, 


washed and sifted. Samples of each lot 
are given exhaustive mechanical and 
electrical tests. The final action is to 
fill transmitters with the selected gran 
ules and give them a severe perforn 
ance test before using in commercial 


transmitters. 


Q. Is heat coil alarm equipment con- 
sidered necessary on a medium sized 
main frame? 

\. Modern n 


in Irame protectors 
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cause very little trouble and heat coils 
do not blow frequently under ordinary 
operating conditions. We would say 
that if your protectors are equipped with 
the heat coil alarm strips, make use 
of them, and if not, don’t worry about 
the omission for it will probably never 


be missed. 


Q. When testing cable with the gas 
method what pressure should be used? 
A. Ojil pumped nitrogen is received 
in steel cylinders at a pressure of about 
When this 


gas is released into a cable being tested 


2000 Ibs. per square inch. 


the pressure at the admission point 


should never exceed 50 Ibs. Pressure 
should be applied to the cable until a 
gauge at the far end of the section 


being tested registers about five lbs. 


Q. Are the double contact springs 
for telephone relays considered desir- 
able? 

A. There is no doubt but that con 
tact springs of this type do all that is 
claimed for them and that their use in 
important circuits where even momen 
tary failure might prove disasterous, is 
highly desirable. The theory of the 


double contact spring is correct for 


mathematicians have proved that the 
probability that two or more events will 
occur simultaneously is the product of 


the probabililities of each occurring. 


Q. Is iron pipe considered satisfac- 
tory for underground telephone conduit? 
\. Wrought-iron or steel pipe is 


gene rally considered Satistactory al 
though it is the most expensive of all 
duct materials. Due to this excessive 
cost, iron pipe is generally used only 
in special cases, such as where washouts 
are likely to occur or where regular 
type conduit cannot be buried to the re 
quired depth. This type conduit is often 
used when pushing pipe under streets 
or other obstructions to avoid expensive 


excavations. 


Q. Is the general practice of splicing 


inside housewire considered satisfac- 
tory? 

\ We believe that 1f good and neat 
splices are made that this practice 
justified. One large company requires 
that on all new installations where the 


inside wire run is less than 50 feet, it 


must contain no splice On move 
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when the wire in place is 20 feet or 
longer and in good condition in may be 
spliced. Splices should never be placed 
where they are unsightly as on base- 


boards 


Q. When a telephone is removed 
from a residence is it considered good 
practice to leave the drop wire in place? 

A. If the drop is in good condition 
and there is a probability that the tele 
phone will be reinstalled at some fu 
ture date, we believe it is a good idea 
and a good investment to leave the drop 
should be 


drops 


in place. All such 
pulled to the outside of the house and 
disconnected from the cable terminal 
and both ends taped back to the lint 
wire. A record of all these drops should 


also be maintained 


Q. Please describe the so called 
“Electricians’ knife” and what is its 
use around the telephone exchange? 

\. This knife has the usual larg« 
blade and a second blade with a screw 
driver end. This second blade locks in 
place and releases by pressing down on 
the large closed blade. It also has a cut 
ting edge to be used in wire skinning 
Most telephone men prefer to use a 
regular screwdriver and pliers thoug] 
for those who prefer to use a knife the 
electricians’ type meets all require 


ments 


Q. Is the lead-burning method con- 
sidered satisfactory for the repair of 
aerial telephone cable? 

\. This method of cable repair is 


comparatively new although = several 


companies claim entire satisfaction with 


its use. Lead burning itself is not new 
and we see no reason why a compara 
tively inexperienced workman cannot 
repair ring-cuts and other sheath d¢ 
fects by melting wire solder and unit 
ing it with the lead of the cable. Thi 
method of trouble prevention seems en 
tirely satisfactory though w reserve 
our opinion for a later date as to the 
clearing of actual cable trouble wit 


this method 
Q. What precautions can be made 
to prevent carbon monoxide gas from 
sucking into the rear of the body of our 
line construction truck? 
\. In some cases this 


(Please turn to page 36) 


difficulty has 
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R. S. Manley President 
of Wood Preservers 


R. S. Manley, president, Texas Cre 
iting Co., Orange, Tex., was elected 
president of the American Wood-Pre- 
servers’ Association at its annual con 


Memphis, January 29 





Mr. Manley, a native of Junction 
City, Kan., is a graduate of the U. S. 


Naval Academy in 1901, having served 


n the [ S. S. Harvard during the 
Spanish American War as a cadet dur- 
ing tl vears 1901-06 after graduation, 


and 1917-18 as Lieutenant Commander 


He has been connected with the wood 
preserving industry from 1906 to the 
present time as manager, Gulfport Cre 
osoting Co., Gulfport, Miss as presi 
lent of the Creosoted Materials C« 


New Orleans, and from 1923 to date 


o! 


i president of the Texas Creosoting 


Minnesota Has Increased 
Convention Attendance 
= lt the atte dance 


nen and manufacturers at the 


or te le phone oper 


) +} nny 1 
afl a lual 


convention of the Minn 
ta Telephone Association, held Jan 


uary 28-30, is an indication of the status 
f tl telephone business in that terri 
; th lustr certainly on 
) cl ¢ 
tet ¢ ro d ) per 
eater tha at ist veal 1 ( 
I eate 1 ¢ t ma i 
‘ hited tl eaduct 
| ect ere el ( 
t ent W. B. Clay, Hut 
W.A. I Blue Eartl P.M 
I Mankato la (sreave 
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land; H. F. Lueders, Norwood; F. ( 
Marvin, Zumbrota; S. A 
ing Prairie: Irving Tod 


and E. L. Wright, Alexandria 


Xask, Bloom 
' 
is 


Hastings; 


Marvin, 


Zumbrota, president for a second term: 


The directors elected | C 


] P. Keane, Pine Island. vice presi 
dent; and J. C. Crowley, Jr., secretary 


treasurer, 


@ President Marvin opened the con 
vention by delivering his annual ad 
dress, “How Far Have We come?” In 
his address Mr. Marvin stated he be 
lieved the tide of business has turned 
for the better as exemplified by the ap 
proximate 5 per cent gain in telephone 


stations in Minnesota. 


Following Mr. Marvin's address five 
past presidents, Leland Wright, S. A 
Rask, P. M. Ferguson, Jay Greaves and 
H. F. Leuders spoke on the subject 
“Where We Were, Where we are Now. 
Where are We Going ?” 


Charles E. Corbett, sales supervisor, 
Northwestern Bell Telephone Co., 
ope ned the second dav’s session with a 


discussion on “Sales Opportunities” 


“Our Methods of Collection” was the 
subject of an address by Frances E 
Schneider, secretary, Blue Earth Val- 
ley Telephone Co., Blue Earth 

“The Government Rural Electrifica 
tion Program” was discussed by R. R. 
Herrmann, engineer, Northern States 


Power Co 


@H. F. McCulla, general commercial 
manager, Lincoln (Neb.) Telephone & 
Telegraph Co., delivered an address on 
the subject “What Are We Going To 
Do About It?”’, in which he discussed 
ways and means of gaining back tele 
rhone business lost during the depres 


sion 


| B. Mackinnon, 
States Independent Telephone Associa 
National Problems” 
and enumerated the activities of the 


National Association in Washington 


president, United 


tion, discussed 


The concluding session on January 
30 was given over to reports on bust 
ness in various counties of Minnesota 
Among those taking part were M. W 
Williams, Fillmore County: \ H 


Dreyer, Pope County; P. M. Fergu 
on, Blue Earth Count H. D. Blover 
Cass County; Leland Wright, Dougla 


County: M. Fohls, Brown County; W 
\. Eckles, Faribault County, 
Heck, Itasca County; Mile Vopatek, 
LeSeuer County W. B. Clay, McLeod 
County: H. P. Sentman, Martin Cou 

tv: B. W. Hohman, Ottertail County: 


Pennington County: 


(,eorge 


( I Kundert 
Vies Martinsen, Wadena County; A. G 
W atonwan ( ount and 


Bert Kleaver, Redwood Count 


Stradtman, 








NOW! 


Every telephone employe 
ean afford a National Tele- 
phone Journal. 


* 
TELEPHONE ENGINEER 


is now offering the indus- 
try one year subscriptions 
for $1.00 and — 


bo 4 years for only SD 


& 
TELEPHONE ENGINEER 


is the recognized technical 
journal in the industry and 
in addition covers the 
managerial, commercial, 
and news phases of the 
telephone business. 


* 
TELEPHONE ENGINEER 


sets the pace for moderni- 
zation and improvements 
in both appearance and 
editorial content. It is 
really THE all-around 
telephone magazine. And 
—it can now be had at 
a price that fits the pocket- 
book of every telephone 
employe. 


Send new subscriptions 
and renewals at the new 
low rate to 


TELEPHONE ENGINEER 


Management-Engineering- Maintenance 


185 North Wabash Avenue 
Chicago, Ill. 
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Monthly Telephone Station Barometer 
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Telephone Reduces Fire 
Loss on Missouri Farm 


When it comes to considering giving 
rural telephone subscribers a reduction 

fire insurance rates on the basis ot 
the value of the telephone in reducing 
farm fire losses, the te lephone industry 
has certainly presented a strong cas¢ 
supporting its claim that a farmer hav 
ing telephone service deserves and 


should have some kind ot a credit on 


fire insurance 

The latest evidence coming to our 
attention is in a letter received by the 
United States Independent lelephone 
Association from Penn Love, manager, 
Farmers Telephone Co., Milan, Mo 
Mr. Love's letter follows: 

“We desire to report on a fire that 
was telephone handled. 

“Milan, Mo., 6 a.m \ neighbor of 
Frank Railing noticed that th root 

his house was on fire 

“The neighbor reported to the night 
telephone operator, who in turn, called 
Mr. Railing and told them that their 
house was on fire, which they had not 
discovered 

“The operator notified the fire de 
partment and also nearby neighbors 
and the fire was extinguished by Mr 
Railing and the neighbors with his 
“Bucket Brigade” before much damag« 
was done 

“They say that well known Fir 
Chiefs say that it is the first two min 
utes that count, which was used to ad 
vantage in this case 


“If the neighbor and Mr. Railing had 


not a telephone no doubt that at this 


time of the day with a snow storm in 
the air the entire roof would have been 
consumed and probably the house before 
assistance could have been summoned 

“This is a house valued at perhaps 
$4,000.” 


Granite Falls Company 
Has Gain in 1935 


The stockholders of the Granite Falls 


(Minn.) Telephone Co. at their annual 


meeting voted a six per cent dividend 
on the capital stock and elected two 
directors for the three year term 

G. L. Wilder, manager of the com 
pany, and P. C. Sheimo, its secretary, 
were the directors whose terms expired 
this year Both men were re-elected 

\ccording to the campany’s financial 
report, total resources of the company 
are placed at $55,988.99 

Income for the past year was $12, 
842.81. Expenses totaled $11,134.12 


During the recent World Series in 
Detroit, daily telephone calls increased 
nearly 10 per cent and toll calls in 


creased 20 per cent, 
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The “2-in-1” Telephone 





Quality Always Means Economy 


err 1 The Leich handset telephone is designed for 
strength and with the excellent bakelite 
used reduces upkeep to a minimum. 


The submerged electrode transmitter stands 
up in service, quiet, efficient and covering 
the voice frequency band satisfactorily. 
Once in service they stay with a continuous 
record of good performance. 


LEICH 1 May be used with any conventional bell box 

_ or if a sub-base and bottom plate with 

ringer is added, the beautiful self-contained 
telephone shown is the result. 


Your subscribers will approve this modern, 


easy-to-hold handset. Others have done 
so, yours will. 


[ e a ELECTRIC COMPANY 
GENOA, ILL. 


Suppliers of excellent telephones for 30 years. 
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Fig. |. Telephone Exchanges in the Belfast Telephone Area. 


By L. G. 
Siemens Brothers & Co. Ltd. 
WOOLWICH, ENGLAND 


ROGERSON 


Belfast Automatic Telephone Area 


@ On November 2, 1935 over 12,000 sub- 
scribers in the Belfast Telephone area, 
Northern Ireland, were cut-over from a 
magneto system to 10 new automatic 
equipments. The whole of the new au- 
tomatic plant, together with the auto- 
manual switchboards, situated at the 
central exchange, were manufactured 
and installed by Siemens Brothers & 
Co., Ltd., London. 


The magneto system, employed prior 
to the cut-over, incorporated a special 
feature: automatic clearing was pro- 
vided by restoration of the subscriber’s 
receiver which applied a_ resistance 
earth to each leg of the line. New dial 
telephones installed at subscribers’ 
premises before the cut-over could not 
therefore be used until the actual trans- 
fer had taken place, the change-over 
from the old to the new instrument be- 
ing effected by the subscriber throwing 
a key specially provided for the pur- 


pose 


@ It will therefore be appreciated that 
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the co-operation of the subscribers was 
essential in obtaining a smooth and 
rapid cut-over, and every step was 
taken to enlist their support. In addi- 
tion to the usual demonstrations, litera- 
ture and post-card reminders, a novel 
method of reaching the public was em- 
ployed. On the evening preceding the 








cut-over, the British Broadcasting Corp. 
co-operated with the Post Office Super- 
intending Engineer for Northern 
Ireland in broadcasting two program 
items from the Northern Ireland sta- 
tion. The first was a talk by the super- 


intending engineer in which the sienifi- 


(Please turn to page 32) 





Fig. 3. General view of the manual switchboard, fifth floor, telephone house. 
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TELERING 


» RELIABILITY 


Order One NOW for a 30-day Free Trial 


2 


Reliable ringing service is 
essential in providing sat- 
isfactory telephone service. 


Use TELERING and pro- 
vide the MOST reliable 
service at the LEAST cost. 


Current Consumption 
negligible 
Positively No Radio 
Interference 


Directly converts Commer- 
cial Alternating Current 
to Telephone Ringing Cur- 


ONLY ONE CONTACT! _ rent. 





You can always depend 


PRICE $44.60 EACH upon our full co-operation 


F.O.B. Elyria and prompt service. 


Sold by Leading Telephone Distributors 


TELKOR, Inc., Elyria, Ohio 














185 NO. WABASH AVE. 


® Signals and Speech 


By JOHN MILLS 


Here is “a book designed for readers who 
would like a clear non-technical introduc- 
tion to the principles of electrical com- 
munication. . . . Sixteen short chapters, 
written in a semi-technical manner and 
free from mathematics and diagrams, pre- 
sent readable and interesting explanations, 
of dial switching, telephone repeaters, 
multi-channel transmission systems and 
trans - oceanic communication.” The engi- 
neering achievements in the allied fields of 
sound pictures, broadcasting, television 
and stereophonic reproduction are also 
explained. 


Price: $2.00 


ORDER THRU 


TELEPHONE ENGINEER 


CHICAGO, ILL. 
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The New Deluxe 


Dillon Temperometer 


A NEW INSTRUMENT—Developed to register temperatures rang- 
ing from 150° to 1000° F., to be used in preparing waxes, paraffin, 
compounds and wiping solder. 


CABLE DAMMING WAXES—The De Luxe Temperometer guaran- 
tees accurate temperature of waxes used in making dams for gas 
filled cables, required to assure holding gas pressure. 


IMPREGNATION WAX—This all-purpose Temperometer registers 
the correct temperature of impregnation wax for switchboard 
cables. Because of the exactness needed in this work, major 
companies absolutely demand use of an instrument such as the 


Temperometer in preparing impregnation wax. 


PARAFFIN—Here again, leading companies enforce rigid rules 
demanding their cablemen to use a temperature registering instru- 
ment in heating paraffin to temperatures set forth in company 
specifications. 


COMPOUNDS—Compounds used in the electrical industries will 
not render full effectiveness, regardless of original quality, unless 
they are heated to and applied at temperatures specified by manu- 
facturers. The De Luxe Temperometer is the ideal and logical 
instrument to insure getting correct temperatures of compounds. 


WIPING SOLDER—Leading engineers have found that the hit and 
miss "color test’ and ‘paper scorch test’ in checking temperature 
of wiping solder is not always dependable for securing perfect 
air-tight cable joints, even under ideal lighting and weather con- 
ditions. The De Luxe Dillon Temperometer eliminates all guesswork 
in heating wiping solder. 


Price — $6.00 F.O.B. Chicago 
Junior Model for Solder only $4.00 
ORDER THRU YOUR JOBBER 


DILLON MANUFACTURING CO. 


63 EAST LAKE STREET CHICAGO, ILLINOIS 
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cance of the change-over was explained 
and the importance of the subscriber’s 
co-operation stressed. Later in the same 
evening, the second item, a descriptive 
sketch, was broadcast. This item in- 
cluded a visit, by the microphone, to 
the central exchange where the func- 
tions of the equipment were briefly ex- 
plained and characteristic sounds trans- 
mitted from the switchrooms. Particular 
care was taken to demonstrate various 
tones, often a source of confusion to 
new automatic subscribers, and to make 
clear their significance. 

This is the first time such items have 
been broadcast by the B.B.C. in connec- 
tion with an exchange transfer and the 
innovation undoubtedly contributed con- 
siderably to the success of the cut-over 
and in addition possessed obvious value 
as a means of rendering the general 


listeners “telephone conscious.” 


x Telephone house, which houses the 
central exchange equipment and auto- 
manual switchboards for the area, is 
also headquarters for the Post Office 
Engineering Department for Northern 
Ireland. It is a modern building con- 
taining six floors. The power plant 
is situated on the ground floor, while 
the first and second floors contain the 
bulk of the automatic equipment, man- 
ual switchboards being accommodated 
on the top floor. 

Buildings housing remaining ex- 
changes are comparatively small, but 
they are all new steel-framed_ struc- 
tures of modern appearance. 

Central and its seven satellites share 
a common five-figure scheme. Alloca- 
tion of the numbers, allowing for ul- 
timate requirements are shown below, 
together with the initial number of 


lines at each exchange: 


Sub- 
scriber’s 
Multiple 

Numbering Lines 
Central ...... ....20,000-31,999 7,100 
a 41,000-42,799 800 
eee 43,000-45 299 1,400 
Fortwilliam .46,000-48 999 1,300 
Knock ...........53,000-56 699 1.700 
East .............5/,000-58,799 1,000 
Stormont ........ 63,000-63,899 340 
Malone .......... 65,000-68,999 2,000 


@ As is seen from Fig. 1, central 
exchange is the center of the system 
Remaining exchanges, with the excep- 
tion of Dundonald and Dunmurry, are 
discriminating satellites, each capable 
of completing their own local calls, but 
using central switching equipment to 
route all inter-exchange traffic. Dun- 
donald and Dunmurry exchanges, with 
200 and 400 lines respectively, are 
known as Unit Auto. Exchanges No. 
7 (U.A.X. No. 7), a class of equipment 
standardized by the British Post Of- 
fice to meet requirements of rural ex- 


changes having a capacity of 200 to 
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Fig. 3. Above: Portion of the 
central automatic equipment, 
first floor, telephone house. 


Below: Typical Statellite Ex- 
change. General view of ap- 
paratus room, east exchange. 

















800 lines. In their cases, inter-exchange 
calls within the area are completed via 
central switching equipment. 

Each of the Unit Auto. No. 7 Ex- 
changes has its independent four-figure 
numbering scheme. 

Central exchange contains four ranks 
of selectors, first, second and_ third 
group selectors and final selectors. Ow- 
ing to absence of feeding bridges in the 
group selector circuits, relay sets con- 
taining repeater elements are necessary 
for all outgoing junctions. In the case 
of more remote exchanges, advantage 
is taken of this to provide the manual 
board with direct access to junction 
outlets from automatic switches, thus 
avoiding the use of a separate group 
of junctions for the manual board. 

@ A portion of the first three ranks of 
switching equipment acts as a tandem 
exchange for dailing-in exchanges. <A 
group of the first selectors is associ- 
ated with incoming junctions from these 
exchanges and the outgoing junctions 
can be reached from levels of the 
second and third selectors. Thus op- 
erators at dialing-in exchanges, which 
are outside the five-mile area, can dial 
in and establish connection with one 
another as well as with the Belfast 
automatic subscribers. In these cases 
battery dialing is employed, the in- 


coming relay set translating the im- 
pulses into loop signals to operate the 
group selectors. 

Auto subscribers requiring Short Dis- 
tance Trunks dial “O” and obtain the 
central-manual board; dialing-in ex- 
changes dial “OO” to obtain the same 
service. Telegrams, local enquiries and 
long distance trunks are obtained from 
levels “90”, “91” and “94”, respectively. 
To reach a number at either of the 
U.A.X. No. 7 equipments, a Belfast sub 
scriber dials two code digits, “61” in the 
case of Dunmurry and “62” for Dundon- 
ald, followed by the U.A.X. subscriber’s 
number. 

Central operators requiring a central 
subscriber dial only the last three digits, 
as they have direct access to the third 
selectors for this purpose 

Only three ranks of selectors are pro 
vided at the satellite exchanges, viz 
first and third selectors and final selec- 
tors. The first selectors are discrimin- 
ating selector repeaters (D.S.R.’s) and 
with each is associated a_ junction 
hunter of the single-motion or uniselector 
type which has access to outgoing junc- 
tions to central first selectors 
@ In case of calls which can be com- 
pleted in the originating satellite ex- 
change, the central switching equipment 


(Please turn to page 38) 
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LETTERS .<2FIGURES 


FOR EVERY PURPOSE 


Send for Mustrated catalog TF 
1 PREMAX SALES DIVISION, Chisholm-Ryder Co., Inc., Niagara Falls, N.Y. 





4#t NEW YORK CIT 


[his modern 26 story hotel—in the very center of Times 
Square—always attracts a goodly number of executives in 
the Telephone Industry. When you come to New York stop 


at the Piccadilly. You’re bound to enjoy your stay at this 
new hotel. Here, Business becomes a Pleasure and Pleasure 
becomes a Business. Reason: 
~ Within 4 minutes WALK of “Radio City’, 69 
theatres and Madison Square Garden Close 
a to important mid-town offices. Direct transit 


} facilities to all parts of the city, only 1 block 
away. Finely furnished rooms with all up-to- 
the-minute conveniences (including 60-watt 


teres in _ «eeand 60,000 other items 


(Please write for reservations to insure choicest 


SS eee WuereE dependability counts — only the 













highest quality electrical products will do. 


One such quality product is Western Elec- 





Secasses tric Lead Covered Cable —a cable whose 
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dependability is insured by the most ex- 


acting of manufacturing standards. 


. 
~ 


45™ STREET -JUST WEST OF TT But that’s not all. Out of its roster of 


We STILES KOONES 60.000 electrical items, Graybar is pre- 





pared to meet any need of a telephone 


industry. And behind every Graybar item 


Telephone Engineer 


stands the Graybar reputation for quality 


NY s Ly td that goes back 
a a 
years. 
| ™ GraybaR 
y SS OFFICES IN 77 PRINCIPAL CITIES 
. Y ears for EXECUTIVE OFFICES: GRAYBAR BUILDING, NEW YORK, N. Y. 
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From the careful inspection of © 


the alloy tool steel made to the 
most exacting specifications — 

Through the old craftsman 
methods of individual manufac- 
turing and individual heat treat- 
ing— 

To the final steps of rigid in- 
spection and testing, each pair of 
pliers that carries the Klein trade- 
mark represents the maximum in 
plier quality. 

Klein methods viewed in the 
light of modern mass production 
are necessarily more costly. 

On the other hand, for a man 
who demands a plier of Klein 
quality there is no way to pro- 
duce it except the Klein way. 


coon WCE Ness 


3200 BELMONT AVENUE, CHICAGO, ITLL. ? 
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Frank Eldridge Name 
Telephone Manager 
for Gould Corp. 


@ The Gould Storage Battery Corp., 
Depew, N. Y., announces to the tele- 
phone industry the appointment of 
Frank L. Eldridge, 11 S. LaSalle Street, 
Chicago, prominent sales representative, 
as manager of its telephone division. 
Mr. Eldridge has been actively associ- 
ated with the telephone industry, both 
Independent and Bell, for more than 25 
years, during which time he has made 
an unusual broad acquaintance in the 
industry. 

For the past 17 years, Mr. Eldridge 
has been associated with the Ray-O- 
Vac Co. (formerly the French Battery 
Co.) manufacturers of telephone dry 
cell batteries, as special representative 
to the telephone, railway and industrial 
fields. He will continue in this capa- 
city, serving operating companies and 
distributors in those industries. 

Prior to his association with the 
Ray-O-Vac Co., Mr. Eldridge held sev- 
eral unique positions in the telephone 
industry in which he gained a wealth 
of information and knowledge of both 
the operating and manufacturing phases 
of the business. 

@ For several years, Mr. Eldridge was 
with the American Telephone & Tele- 
graph Co., handling special commercial 
and traffic work in Chicago. In 1912 


he became assistant to the president of 
the Illinois Telephone & Telegraph Co., 
which was the telephone division of 
the Chicago Tunnel Co 

In 1913 when the United States In 
dependent Telephone Association was 
reorganized Mr. Eldridge was prevailed 
upon to become active in field work 
and other organization work for that 
group. Later he became manager of 
the Telephone Service Division of the 
association in which position he had 
close contact with telephone operating 
companies, helping them solve their 
problems which was and is now one 
of the important functions of the Na- 
tional Association. 

During the years from 1914 to 1919, 
Mr. Eldridge was special representa- 
tive for the Kellogg Switchboard & 
Supply Co., contacting distributors of 
products manufactured by that company 
as well as operating companies. 

In commenting upon his appointment 
by the the Gould company, Mr. Eld 
ridge made the following statement: 

“Representation of both the Ray-O- 





Vac and Gould companies is an ideal 
combination because of the prominence 
of both companies and their products in 
the telephone and other industries. The 
volume of business available and the 
constant demand for both of the com- 
panies’ products will enable us to give 
the same high quality service to the 
telephone, railway and industrial trades 
as we have given them heretofore. 

“Arrangements have been completed 
with leading  telephon equipment 
manufacturers and supply houses for 
the distribution of Gould storage bat- 
teries for new switchboard installations 
and replacements.” 
@ The Gould Storage Battery Corp., 
founded in 1898 by Commodore Gould, 
is located in the first planned industrial 
city in the United States, Depew, N. Y., 
an achievement of Chauncey M. Depew, 
hence the name to the initial outstand 
ing municipal project 

Krom the earliest days of the Gould 
company, its research engineers made 
many and important contributions to 
the improvement of the storage bat- 
tery. Original storage battery appli- 
cations were confined mostly to the car 
lighting, central station and _ railroad 
fields. Later the demand for many ad 
ditional designs and types enlarged the 
scope of storage battery application 
with the automotive field responsible 
for millions of three-cell units each 
year. 

The Gould corporation was among 


(Please turn to page 36) 
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AWINNING 
PAIR... 


“NATIONAL" 
REGULAR and 
EXTRA LONG 
CABLE RINGS 


Kebialle, 
“RU” Cable Terminal 








An Outstanding 
Contribution to the 
Telephone Industry 





You will hang your cable in shorter time, more securely 
and with less trouble with Nationals—the Rings with the 
Tension Grip. 

Nationals are designed to serve and to save—easy to in- 
stall—quickly placed—never slip on or jump off strand—allow 
cable to be pulled either way—eliminate reriding to replace 
or respace—smooth galvanized minimizing sheath cutting. 


The “RU” is radical in de- 
sign, yet simple in every 
respect and thoroughly 
fitted to the job. 


National Extra Long Rings save an extra strand by pro- 

777) viding means of hanging additional cable on 
es \ the same strand when service demands added 
: cable facilities. 

All "Nationals" are packed in “Handy 
Five Clusters preventing hooking together 
of rings and saving time in handling. Send 
for samples and Price today. 


. 
*. 
. 
. 
. 
. 
. 
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Write for a sample 


THE NATIONAL ° , 
TELEPHONE SUPPLY CO. 
5100 SUPERIOR AVE., CLEVELAND, OHIO lectric Company 


Canadian Manufacturer—-N. Slater Ltd., Hamilton, Ont. 3145 Carroll Ave Chicago Ill 
° ’ . 


Export Distributor—International Standard Electric Corp. 
New York, N. Y. 














Phillips Cords 


are definitely better 


In the new PHILLIPS telephone cord, the outer covering is 
composed of a material never before used for the purpose. 
This wiry fabric produces a tougher, longer-wearing braid than 
anything heretofore experienced—one that adds literally months 
and years of wear to the useful life of the cord! 

Besides this, still further improvement has been effected by 
laying the conductors flat instead of twisting them together in 
the usual way—a construction which virtually eliminates kinking. 
Insulation resistance also has been materially increased by 
means of a specially-developed process of impregnation. 

Here at last in the PHILLIPS cord, is a better cord for every 
telephone use—one that you are urged to try at your earliest 
convenience. To order, merely specify number of conductors, 
length of trim desired. Prices gladly quoted upon request. 


PHILLIPS PRODUCTS INCLUDE: Bare and Insulated Copper 
Wires—Rubber Insulated Wires—Enameled Wires— Magnet 
Wire— Power Cables—Switchboard Cables—Paper Insulated 
Cables—Flexible Cords—Electrolytic Copper Rods, Shapes, etc. 


EUGENE F. PHILLIPS 
ELECTRICAL WORKS, LTD. 


ESTABLISHED 1889 
BROCKVILLE, ONTARIO, CANADA 


FACTORIES — MONTREAL Cable Address: 
AND BROCKVILLE Philelec. Brockville 


Distributors for Canada: 
Canadian Telephones & Supplies Limited, Toronto, Winnipeg and Vancouver 
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:RINGING MOTOR GENERATOR SET 
= It is of vital importance that a telephone exchange operate de- 
=pendably without interruption, AT ALL TIMES. 


= This is why Holtzer-Cabot ringing motor generators are designed 
zand built to give a lifetime of continuous and dependable service. 


: Holtzer-Cabot ringing motor generator equipment has the un- 
: qualified approval of the engineering and service departments of 
all major telephone companies. 


Our engineers will gladly confer with you. Their experience 
can be helpful — write Dept. 22 for descriptive bulletin. 


HOLTZER-CABOT 
ELECTRIC COMPANY 


125 AMORY STREET BOSTON, MASS. 


:Motor Specialists for 50 Years 


CO TIT 
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Frank Eldridge Named 
Gould Manager 


(Continued from page 34) 


the battery manufacturers in this coun- 
try whose early activities covered all 
types and applications, therefore, a very 
large share of its development work 
was carried on in connection with bat 
teries for stationary service,,the com 
pany states. This activity has produced 
three distinct lines of products, as pre- 
sented by Planté, Armored Kathanode 
Protected Plate, and Dreadnaught past 
plate cells. 

Planté batteries are based on the or 
iginal research of Gaston Planté. They 
are manufactured from pure lead bases 
which are spun, by an exclusive Gould 
process, to provide blanks with a larg: 
number of small closely spaced ribs on 
each side. These blanks are processed 
to build up a layer of active material 
on the entire exposed surface, it is 
said. This procedure, known as_ the 
Gould C.P. (Chemically Pure) process 
provides an ample volume of active ma- 
terial produced directly from the pur¢ 
lead base, therefore essentially an in- 
tegral part of the blank, over an ex 
tremely large surface area, it is stated 
@ An outstanding contribution by Gould 


engineers is the Armored Kathanock 


Before even a line of the 
design of this XB was drawn, 
Cook had twenty years ex- 
perience in manufacturing 
“all steel” protected  ter- 
minals. 


At that time Bakelite was 
no new product to Cook. 
Years before we pioneered 
Jakelite as an insulation un- 
der the most severe condi- 
tions. 


Bakelite has a very high 
electrical resistance under 
all conditions, it is imper- 
vious to moisture, a poor 
conductor of heat and is of 
great strength. 


For your Protection 
specify Cook 
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or protected plate battery, a design in 
which the specially designed and very 
heavy positive units have their active 
material locked into the base structur« 
by laminated finely spun glass mats, it 


is pointed out 


In announcing the appointment of 
Mr. Eldridge, the Gould company made 


the following statement 


“All three types of batteries, Planté, 
\rmored Kathanode and Dreadnaught, 
are available in the complete range of 
designs and capacities required for tele 
phone applications With a line of 
products so comprehensive in scope 
Gould offers to the telephone field, 
through the management of Frank L 
Eldridge, a wide choice of quality stor 


age batteries.” 


Line and Desk: 
Questions and Answers 
(Continued from page 22) 


been overcome by extending the regular 
exhaust pipe to the rear and to one side 
of the body by using a picce of flexible 
conduit. This method places the deadly 
fumes far enough away from the body 
that they are carried away and cannot 


be sucked back into the body. Some 





companies pipe the exhaust up to the 
top of the body and this is no doubt 


an excellent practice 


Q. When constructing new under 
ground conduit is it considered neces- 
sary to provide a spare duct? 


\. One spare duct should be pro 


vided in all main conduit sections for 
maintenance purposes. A non-standard 
conduit run should not be installed to 
provide this feature. An example of 
this is a run where two ducts are re 
quired for immediate use and to pri 
vide one spare duct would require a 
three duct conduit so a four duct run 
should be installed \dding a duct at 
the time of installation costs very little 
and it may save many dollars in later 
‘ars. The spare duct is almost in- 
despensible in an important telephone 
exhange as it provides replacement of 
a partially defective cable or installa- 
tion of a larger size without causing 
an interruption of service. Spare ducts 
are not generally considered necessary 
on lateral runs as failure of small 
cables is generally complete and a spare 


duct would not facilitate repairs 


Last year there were about 20,000 
overseas telephone calls, including those 


to and from ships at sea 


The studs set into this 
Bakelite are of Everdur, a 
metal of high electrical char- 
acteristics, very strong and 
non-corrosive. The base of 
Everdur is 94% copper. The 
studs have square heads and 
cannot be turned in_ the 
Bakelite. The nuts’ and 
washers are also of Everdur. 
The hood is of zinc, fastened 
with a heavy chain. 


Experience has shown that 
for bijock distribution this 
terminal offers you more real 
value than any unprotected 
terminal manufactured. 


Cook Electric Co. 


Chicago 
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Two Minnesota Companies 
Install North Systems 


& The N ort] stat Tel phone Lo 


Mountain Lake, Minn., recently in 
talled North all-relay dial automat 
upment in it Odin and Butterfield 
‘ In addition to the modern 
lial automati local service, the sub 
criber ol tl S¢ exchanges are now 
provided with free dial aut it nter 
tT ( ¢ 
The Odin subscribers are able to dial 
Butterfield subscribers by first dialing 
QO ind tl dialing the Butterfield 
subscriber's directory number Butter 
field ubscribers ma call Odin sub 
scribers by a similar procedure 
Several well known Minnesota tele 
phone men are assiociated in the dire¢ 
tion of the North Star company’s a 
tivities \mong them are: Irving Todd, 
Hastineys and P \. Glaeser, and 7 


| l cher, Waco! la 


The Butterfield and Odin Exchanges 


are operated as completely unattended 
automatic units. The toll and long dis- 
tance connections for both of these ex- 
changes are handled through the Win 
dom office of the Tri-State Telephone 
Co 

The installation and cut-ovet oO} these 


accomplished entirely 


exchanges was 
by the local operating men under the 
direction of J. C. Kliever, local man 
ager of the North Star Telephone Co 


The Mayer, Minn., exchange of the 
Watertown Telephone Co. also was re 
cently converted to dial automatic op- 
eration. The Watertown company has 
erected an attractive exchange build 
ing to house the new switchboard The 
new central office equipment is also of 
the all-relay type and was supplied by 


the North Electric Mfg. Co 


Frank \ Mattson pre ident of the 
Watertown Telephone Co., state that 
the ubscribers are very much pleased 
with their new dial automatic service 


New Graybar Branch 


\nnouncement has just been made by 
Frank A. Ketcham, president, Graybar 
Electric Co. that his company has just 


opened it 7%th distributing house at 


San Diego, Calif Improving business 
and the need to better serve San Dicevo 
and vicinity indicated the need for this 


new house which was established only 
atter a careful investigation by com 
pany executives 

Bob Redfield ha been 
manager at San Diego with Dick Jame 


\llan Hardy, 


appliance representative and Howard 


appoint d 


On a crvice supervisor, 


Richart, counter man 
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Conductors are selected to meet 
rigid specifications based on tele- 
phone requirements and every ship- 
ment is tested to see that those 
specifications are met. Insulating 
materials are all of premium quality 
and constantly checked for adaptabil- 
ity to telephone needs, and must meet 
our specificaions, which result in long 
service for Whitney Blake Telephone 
Wires. Throughout the entire manu- 
facturing process we use the latest 
and best methods and machinery, 
supplementing this with a series of 
tests and inspections in every de- 
partment, plus a final series of tests 
before we apply the Whitney Blake 
lead seal of quality. 


Tele 


ELECTRIC 








Materials and Manufacture 





hone 


SOLE SELLING AGENTS IN U.S. A, 


lay 





FOREIGN DISTRIBUTORS: International Standard Electric Corporation, 67 Broad St., N. Y. C. 
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NOW 
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For 











Wire 
RUBBER COVERED 
COPPERWELD - BRONZE - COPPER 
DROP - INSIDE and BRIDLE 


A 
<we> 
, 
MANUFACTURED BY 


The Whitney Blake Co. 
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50 Ways to Save Money 


You will find complete description and 
flat prices on fifty different kinds of 
re-manufacturing jobs in our Suttle 
Salesman Catalog No. 39 which is 
probably laying around in your office. 
Each of these jobs shows you a way 
to save money by salvaging your old 
used equipment. 


These Are Guaranteed Jobs 


COMPLETE MAGNETO WALL COM- 
PACTS, Made up from parts you $715 
send in, 10 lots, 

DESK STANDS, Complete Re-manu- 
facturing Job, including new shells, $335 
mouthpiece, cord, etc., 10 lots, 

DESK STANDS, Refinishing Job Only $400 
10 lots, 

TRANSMITTERS, Complete Job, includ- 
ing nickel or black enamel finish, Cc 
50 lots, 43 

RECEIVERS, You send defective core 
only and get complete receiver and Cc 
cord like new, 25 lots, 92 

HANDSET MAGNETO WALL TELE- 
PHONES, You furnish generator, 
ringer, coil—we include new Leich 


handset, return complete phone. $4945 


5 lots 


MAGNETO INDUCTION COILS, Re- 33° 


winding, 5 lotsa, 


See Suttle Catalog 39 for Details 


Suttle Equipment Co. 


LAWRENCEVILLE, ILLINOIS 





























Sue-cyclf 


The ANSWER to All 
Your Ringing Troubles 








This MASTER Ringing 
Machine 
has 


NO MOVING PARTS — 
NOTHING TO ADJUST | 


NO RADIO 
INTERFERENCE 


ABUNDANT POWER 


ECONOMICAL 


Self-compensating For Fluctuations in 
Input Frequency and Voltage 


30 DAYS FREE TRIAL 


Furnished for 110-115 volts 
60 or 50 cycles 


Price $45.00 F.O.B. Lorain 


(Prices for 220 volts on request) 
SIZE 8 x III, x 5 in. 


Lorain Products 
Corporation 


LORAIN, OHIO 
Distributor 





Ask Your 


38 


Belfast Automatic 
Telephone Area 


(Continued from page 32) 

is dropp¢ d after rece ption of the second 
dialed digit and the connection estab 
lished via local third and final selec 
tors. Other classes of calls are routed 
to central via the junction hunter or 
via certain levels of the D.S.R. bank 
which have access to junctions to cen- 
tral second selectors and to central 
manual board. The D.S.R.’s incorporate 
ring-back feature and a_ subscriber 
holding feature for calls to the manual 
board. These features facilitate hand 
ling of trunk demand traffic and make 
it impossible for a connection to the 
manual board to be cleared without con- 
sent of the operator. 

The third selectors in the satellite 
exchanges are standard 100-outlet group 
selectors without transmission bridges 
Final selectors are 100-outlet switches 
of the fourth wire metering type, me- 
tering being iniated by a battery re- 
versal on positive and negative lines. 

Throughout the area, single-sided 
racks are employed for mounting thi 
automatic equipment. At Stormont 
these are eight feet six inches high; 
at the two U.A.X. No. 7 equipments 
they are of special design, and the re- 
maining exchanges employ standard 
racks 10 feet 6 inches high. 

@ A summary of the main switching cir 
cuits installed at the central exchange is 
given below: 
Number 
Type of Switch of Number 
Switches of racks 
Primary Finders 


re 726 17 
Secondary Finders ...... 130 F 4 
Ist Selectors (200-outlet) 912 20 
2nd Selectors (200-outlet ) 1036 2 
3rd Selectors (200-outlet) 682 5 
3rd Selectors (100-outlet) 64 z 
Final Selectors (200-out- 

let) :-— 
for ordinary and 2-10 

P. B. X. subscribers. 752 21 
for P. B. X. subscribers 

with 11-20 lines...... 18 1 
for P. B. X. subscribers 

with over 20 lines... 15 1 


Primary finders are standard two- 
motion 200-outlet selectors. A group of 
finders serves each 200 subscribers lines 
One group, which serves barred-trunk 
subscribers, including pay-stations, has 
each finder directly conected to a first 
selector. In remaining groups, a pro- 
portion of the finders are connected di- 
rectly to first selectors and the re- 
mainder to first selectors via 50-point, 
single-motion secondary finders. 

Thirty racks of miscellaneous relay 
sets have been installed Among the 
larger groups of relay sets provided are 
those for use with outgoing junctions 
from Central selector levels to satellite 


exchanges. For this purpose 380 cir- 





1 wnaetie 


cuits are equipped, and a routiner is 
installed for automatically routine-tes 
ing them. Two other automatic routin 
ers are also used, one for testing group 
selectors (this term including first, 
second and third selectors with 100 or 
200 outlets), while the other is capabl 


all 


of routine-testing final selector 


types. 

@ The quantity of switching equipment 
in the different satellite exchanges 
naturally varies considerably. As a 
typical case, quantities of main switch- 


ing circuits are summarized below for 


Malone Exchange, which has line mul- 
tiple equipment for 2,000 and an ulti- 
mate capacity for 4,000 subscribers 
Number 
Type of Switch of Number 
Switches of racks 
Primary Finders 
200 line type....... . 146 4 
Secondary Finders 2 
Discriminating Selector 


Repeaters ... 25 6c csucs 90 3 
3rd Selectors ..... coe OO 2 
Final Selectors (100 out 

out): 
For Ordinary 
Subscribers eas ‘ 171 5 


For Subscribers with 
2-10 P. B. X. lines.. 10 

The number of barred-trunk subscrib- 
ers in satellite exchanges does not war 
rant provision of separate groups of 
primary finders and separate groups of 
junctions to the manual board. These 
subscribers, therefore, share a_ finder 
group with ordinary subscribers, but 
their lines are confined to certain levels 
on the switch bank. When seizing a 
line on these particular levels, the 
finder transmits a signal to its asso- 
ciated D.S.R., which applies a_ special 
condition to the outgoing junction At 
the manual board, each junction is pro- 
vided with duplicate answering jacks, 
one for barred-trunk calls and one 
for ordinary calls, and the special con 
dition referred to causes the call to be 


signaled on the former 


@® Dunmurry Exchange is a typical ex 
ample of the Unit Auto Exchange No. 7 
class of equipment. This type of ex- 
change is built up from three classes 
of standard units. The first carries line 
equipment for 100 lines including line 
relays, primary finders and subscribers’ 
meters, and has capacity for eight 200 
outlet final selectors. The second type 
has capacity for 24 first selectors and 
two groups of six secondary finders 
Finally, the third type of unit has capa 
city for eight first selectors and miscel- 
laneous relay sets including bothway 
junction circuits. 

Main distribution frames are pro 
vided with these equipments and in 
place of an intermediate distribution 
frame terminal strips are fitted at the 
top of each rack 


comprises 


The manual equipment 
jul] 


Telephone Engineer 











switchboard, 


‘ 
classes oO! 


lain 
desk, local 


trunk switchboard: a s 


and 


desk 


itors’ switchboard 


upervisor’s 


as , service observation panel are also 
ovided \ general view of the man 
ual vitchroon s shown in Fig. 2 
The itors’ desk, which consists ot 


1 enquiry and as 


sistance calls and handles changed num 


1 service inter eption trathe 


The local switchboard contains sevet 


ition sevel panel selections ; 


three-po 
ended “B” position, 
The 


from Belfast 


one jack 


e 1s 


heino 


the remainder bet “A” positions. 


‘A” positions handle trafti 


area subscribers to outlying exchanges, 





and the single “B” position deals with 
calls between dialing-in exchanges for 
cases that are not covered by automat 
tandem switcl equipment \s its 
name implies, the trunk suite deals with 
toll and trunk traffic for the area, Bel- 
ist being the zone center for Northern 
l This switchboard contains 19 
posit s of tl same standard type as 
the local suite and comprises incoming, 
demand, delay and “Telex” positions. 

( rd circuits of sleeve-control type 
are used throughout for the manual 
equipment. With the exception of the 
ncoming trunk positions, automatic 
time ck facilities ire incorporated 
in certain of the cord circuits on every 
work position of local and trunk 
suite 


* \t the Dondonald and Dut 


changes all 


means of test sets \t 


murry ex- 
testing is performed by 
test 
desk 


equipment normally 


(Ormeau a 


is provided in lieu of a test 


associated with the test desk and test 
jack frame and is Post Office standard 
equipment for small exchanges Each 
of the remaining exchanges. with the 
exception of Stormont, is provided with 
1 te desk Central has a five-position 
desk with access to the test distributor 


i distributor in each 


ef the other satellite exchanges 

Central Exchange is provided with 
dup ite motor-generator sets and bat 
teric The f er are driven from the 
{00-volt three-phase local supply and 
ea an ut of 800 amps Phe 
batterik ea nave 1 capacity of 3200 
ampere-hours with space for an increase 
to S000 amp re-hours 


P ( re¢ rements of the other e 
changes, of course, vary considerably. 
Dup ite batteries are provided in 
eve! ase and at Dundonald, smallest 


of the new equipments, they are charged 


trom local supply mains by means of a 
rectifier equipment 

We ar indebted to the Engineer 
Chief of the British Post Office for 
permission to reproduce the photographs 
llustrat this articl 
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McCreary Named Chief 
Engineer by Leich 


McCreary has 


rineer of the 


been ap 


Harold M 


pointed chief eng Leich 
Electric C 


Genoa, IIl., manufacturers 


of a complete line of telephone equip Telephone Wire 


ment. They also manufacture railroad 


signal relays, and relays used in elec 


tronics as well as a number of other 


electrical spe cialties 











more than 


issued 


Mr. McCreary has 
14 patents on communication inventions 


and has quite a number of applications 


on file. Perhaps the most noteworthy 
is on television which has just been 
issued. This was the first patent ap 


plication filed in the United States pat- 


ent office to disclose a mosaic struc 


ture for a cathode ray television trans 
mitter. 

He has held a number of responsible 
positions in the communication field be- 
ing chief engineer for the Chicago Tel 
Laboratories for 


the 


vision and Research 


two years, assistant to consulting 
engineer of the Railroad Supply for two 
Research and development en- 


Electric Co 


years. 
gineer with the Automatic 


for more than three years and inspe« 


tion methods development engineer for 
Western Electric Co 
irs. He is a graduate 
the 


the for two and 


a half yei ele 
trical 


Nebraska. 


engineer from University of 
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GALVANIZED -2-10)0)6 ne 


vv 
Steel Strand 





Crapo 
neither cracks nor peels 

not even when subject- 
ed to splicing, twisting or 


maintenance costs. 
@Crapo Galvanized 
made in EBB, BB and Steel 
grades. 
Seven Wire» Steel 
furnished in Standard, 
Siemens-Martin, 
Strength, 
Strength. 
Indiana Steel & Wire Co, 

















Galvanizing 


sharp bending. Its tight, 
ductile, pure zinc coating in- | 
sures corrosion resisting | 
joints, longer life, lower 


Wire is 


Crapo Galvanized 
Strand 


High 


Extra High 


Muncie, Indiana 


~ 
+ 


4 
( 
A 





Jess 
Crap 





GAIN IN 
ADVERTISING PAGES 


TELEPHONE ENGINEER for the year 
1935 showed a gain of 20°, over 
1934 in number of display advertising 
pages— 

—A larger gain than made by any 
other publication serving the entire 
telephone industry. 


TELEPHONE 
ENGINEER 


185 N. Wabash Ave. — Chicago, Ill. 














Exide 


BATTERIES 





THE ELECTRIC STORAGE BATTERY CO., Philadelphia 


World's largest manufacturers of storage batteries for every purpose, 


for every 
Telephone 


Service 
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For the convenience of readers of Telephone Engineer 








_ Accounting Systems 








ACCOUNTING 


HERDRICH AND BOGGS 
Certified Public Accountants 
Specializing in Telephone Accounting 
and Rate Cases Since 1918. 

803 ELECTRIC BUILDING 


Indianapolis, Indiana 

















ACCOUNTING, TAX & RATE 
CONSULTANT 


22 years continuous contact 
with telephone organizations. 


C. B. RUSSELL 


Interuban Building 
COLUMBUS, OHIO 























Fuses 


BITTELFUSES 


@ INSTRU ay LITTELFUSES, for meters, 
1/200 amp. 
- a VOLT. LITTEL FUSES for transmitters, etc., 
000 5,000, & 10,000 volt ranges, 1/16 amp. up. 
ae NEON VOLTAGE FUSES & Indicators (TATTEL— 
ITES), 100, 250, 500, 1,000 & 2,000 volt ratings. 
@ AIRCRAFT FUSES, AUTO FUSES, RADIO 
FUSES, FUSE MOUNTINGS, etc. Get new Cat. 6. 
Littelfuse Labs., 4238 Lincoln Ave., Chicago 








_ Lightning Arresters 





L. S. BRACH Mfg. Corp., Newark, N. J. 


NEON 
ARRESTER UNIT 
Replaces Carbon Mica 


Avoid Grounds or Leaks 


SOLDERALL 
Pure Metal Solder and 
Flux Combined 
In Collapsible Tube 








TEST-O-LITE 
Pocket Voltage Tester— 100 to 500 Volts 
Indicates AC or DC and Polarity 


WRITE FOR <i> CATALOGUE 


Test Sets 














FOR CABLE TROUBLE 


The Canty Fault Finder locates 
wet cable, shorts, 
grounds. The Telephone man’s 
friend. Price $12.50 postpaid. 


crosses, 


Canty Cable Machine Co. 
HOPKINS, MO. 
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Graybar Makes Changes 


At Kansas City, J. G. Dean has been 
appointed credit manager and M. O. 
MclIlvain, 
Graybar Electric Co. Mr. Dean has 
been in the accounting department in 
Kansas City since 1920, and Mr. Mc- 
Ilvain has a still longer record with 
the service department of this branch. 

\t Cleveland, R. D. Paine, formerly 
service manager, has been made as- 
sistant manager. Mr. Paine has been 
associated with Graybar since 1923, 
when he was employed by the account- 
ing department of the general offices in 
New York. 

At St. Louis, Willard F. 


merchandising manager for many years 


Henges, 


at St. Louis, has been appointed as- 
sistant manager of that branch Mr. 
Henges started with Graybar back in 
1913. His entire business career has 
been with the St. Louis branch. 


More Work Out of Trucks 


\ 16-page booklet on truck manage- 
ment has just come to us from The 
Cleveland, O. 


They state a free copy is available to 


Service Recorder Co., 


anyone requesting some on_ business 


letterhead. 





It contains graphic charts and dis 
cusses routing, scheduling, how to 
check speeding, overtime and costly 
delays, how to get “that extra trip 
per day”, etc., and should be of in 
terest and value to anyone operating a 
fleet of two or more trucks. 

Long distance telephone service has 
been inaugurated in China between 
Lanchow and Ningshsia City, the pro 
vincial capitals of Kansu and Ning 


shsia. 


service manager for the 








Poles 











CEDAR POLES 


Plain or Butt Treated 
B. J. CARNEY & CO. 
100 No. 7th St. Minneapelis 








ae 


Finished Cedar Poles 


VALENTINE CLARK 


CORPORATION 
St. Paul, Minn. 











Telephone Directories 





Telephone Direc tory 


ADVERTISING 


Write or telephone for proposition 


LM.BERRY A CO. 


Call L.D.16 Tele phone Bldg .Dayton.O 











Telephone Engineers 








J.G. WRAY & CO. 


Telephone Engineers 


Specialists in Appraisals, Rate Surveys, 
Financial Investigations, Organization and 
Operation of Telephone Companies 
105 West Adams Street 
CHICAGO 








J. W. WOPAT 
CONSULTING ENGINEER 
Telephone Engineering — Construction Su- 


pervision — Appraisals — Financial 
— Rate Investigations 


303 East Berry Street 
Fort Wayne, Indiana 

















CONSISTENT 
CONSECUTIVE 
Advertising on This 
Page is Economical 
Write for Rates! 











Telephone Engineer 





























The Clearing House 


For the convenience of readers of Telephone Engineer 











Telephone Equipment 





SPECIALISTS IN 
Rebuilding and Repairing 


Absolutely finest workmanship 
guaranteed 


Baked, black, velvet fin- 
ish, New granular car- 
bon. Workmanship, ad- 
justments and tests 
made with the latest 
and most improved ap- 
paratus. 50c each less 
backs. One year money 
back guarantee. 


Full information on request 


THIS MONTH'S SPECIAL 


Cable Terminals 
Rebuilt Like New 


Operated by Daniel H. McNulty 





TRANSMITTERS 


W. FE. unprotected 16 pair, | stub 2.7 

with 5 ft. stub 4.75 
W. E unprotected 10 pair with 

5 ft. stub 4.25 
Reliable 16 pair, unprotected, less stub 2.50 
Main Frame Terminal blocks, W. E 

No 38, 20 or 25 pair 1.00 
NEW BAK ELITE Mouth piece for 

WwW EF. transmitters 500 per C 
For Automatic transmitters 5.50 per C 
Rogers Park Station Chicago 











RECONSTRUCTED EQUIPMENT 


New Kellogg Grabaphone with New cabi- 
net inside connection Kellogg equip- 
ment 3-bar 1000-1600 or 2500 ohm 
ringer signal set @ $13.00—4-bar @ 
$14.50 5-bar a 

Kellogg No. 84 desk set with Kellogg 
Trans. & Rec. Complete with New 
cabinet 3-bar 1000-1600 or 2500 ohm 
ringer Kellogg equip. inside connection 
signal set 

Kellogg New Magneto or C. B. Graba- 
phone complete with 3 conductor cord 
less signal set @ 

Western Elec. No. 48A 5-bar Generators 
complete with Cranks and Screws @ 
Kellogg No. 79 Common battery Ind. 

Coils @ 

Western Elec. No. 143 Receiver with 
repolished shell and New cord @ 

Western Elec. No. 50F Latest type 3-bar 
Gen. with Crank and Screws @ 

Kellogg No. 41 Receiver with New Shell 
and Cord @ 

Western Elec. No. 20 desk set with 
W. E. or Kellogg Trans. & Rec. com- 
plete with No. 240 3-bar 1000- 1600 or 2500 
ohm ringer external post signal set 

Kellogg No. 631 C. B. Steel hotel sets 
with Straight line or 16-33-50 or 66 
eycle ringers @ 

Model No. 6 Style C Flush type Calcula- 
graph spring driven Rebuilt and re- 
finished with New ribbon @ 

New Cook H No. 44 Wall type protector 
Rack complete with fuses and GG 
No. 10 cross connecting strip and 
mounting brackets per 20 line units @ 

Write for Bulletin 

REBUILT ELECTRIC EQUIPMENT 

1940 West 2ist St.. Pilsen Sta. 
Chicago, Ill 


$15.5 
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Campaign Nets Company 
150 New Telephones 


Below is published a letter which was 


the sounding keynote of a 15-day em 
ploye sales campaign conducted by the 
Midwest Telephone and Utilities Co., 
Inc., of Petersbury, Ind This lettet 


was sent to all employes by A. I 
Greenman, general manager of the 
company 

The campaign netted 150 new sub 
scribers and greatly enhanced the publi 
relations of the company The letter 


follows: 


“Parable of The Silver Dollar and the 
Workers. 


“Once there was a Telephone Com 
pany that OFFERED it’s Employes a 
prize of ONE SILVER DOLLAR for 
EACH NEW SUBSCRIBER they S« 
cured within the Time Limit when the 
Installation charge was off December 
Ist. to 16th. 1935 SOME of the Em 
ployes went to work with a VIM and 
secured many NEW SUBSCRIBERS 
thereby taking to themselves MANY 
CHRISTMAS DOLLARS OTHERS 
Sat Down and Wept. ‘Oh We ( an't Get 
Any NEW BUSINESS—Times are SO 
BAD and No One Will Take a New 
Telephone’, ‘OH WOE IS ME’. In The 
Great Day the PRESIDENT of The 
Telephone Company said ‘YOU GOOD 
WORKERS Who Have. Really 
WORKED, Enter Thou Into The Prize 
List, and come up and get Your Christ 
tias Money, and to the SHIRKERS and 
LOAFERS and ALIBIERS he iil 
Get Thou Into Darkness and May your 
Christmas be a Remembrance to You 
That in This World, Nothing is Gained 
Without HARD WORK, and a LO’ 
OF IT 

“Which Side Will You Be On When 
The Checks Are Mailed Out on Decem 
ber 20th? 

‘THE WORKERS with their Dollars 

OR 
THE SHIRKERS with their Hollers 
Luck To You All.” 


“Moshimoshi” is the Japanese equiva 
lent for “Hello.” 


The average number of shares held 
by American Telephone and Telegraph 


Company stockholders is twenty-eight 











Telephone Equipment 
(Continued ) 





RECONDITIONED 


Kellogg 3-conductor desk stands 
only, New Cords, Shells and caps, 
New felt on base, Complete with 
No. 41 rec. No. 22 L. or L. C. Trans- 
mitter. Refinished like new. $5.00 
each. 


Independent Telephone Repair Co. 
1432 W. 15th Stre.t, Chicago, Il 








MAGNETO HAND SET 
TELEPHONES 





New Cabinets 


Reconditioned Equipment 
New Leich Hand Set 
Se. <6 6 ee eee 
LO Jee ee 
fo ee a ee 


ALBERTSON ELECTRIC 
COMPANY 
Telephone Department 
3530 W. Pierce Street 
Milwaukee, Wisconsin 








Telephone Repairman 


Married, 18 yrs. experience in 
all branches of telephone main 
tenance including cable, wishes 
steady work with telephone com 
pany. Write O. N. % Tre 
PHONE ENGINEER 




















CONSISTENT 
CONSECUTIVE 


Advertising on This 


Page is Economical 
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New Style Stewart Test Sets 
Have detector coil for 
telling direction and 
lamp for telling dis- 
tance to trouble. 

Sent on trial. Price 


$3] 00 STEWART BROS. 
eg 


Ottawa, Ill. 











IT PAYS 


Let us refinish and 
recondition your in- 
struments before 
you put them back 
in service. 


Write for prices. 


Buckeye 
Telephone & Supply 
Company 


COLUMBUS, OHIO 











W. L. Runzel, President, brings to this or- 
ganization 47 years’ experience in the manu- 
facture of this type of telephone equipment. 


Telephone and Switchboard 
Cords and Wire 


May we quote you on your requirements? 


RUNZEL CORD and 
WIRE CO. 


1727-31 Montrose Ave., Chicago 
The Home of the Perfect Cord 











Send Your 
Subscription Orders 
Direct To 


Telephone Engineer 


185 No. Wabash Chicago, II. 

















Telephone Engineer 










